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NATIONAL  FOREWORD 

This  Indian  Standard  (Part  1 )  (First  Revision)  which  is  identical  with  lEC  60966-1  (1 999)  'Radio  frequency 
and  coaxial  cable  assemblies  —  Part  1  :  Generic  specification  —  General  requirements  and  test  methods' 
issued  by  the  International  Electrotechnical  Commission  (lEC)  was  adopted  by  the  Bureau  of  Indian 
Standards  on  the  recommendation  of  the  Wires,  Cables,  Waveguides  and  Accessories  Sectional 
Committee  and  approval  of  the  Electronics  and  Information  Technology  Division  Council. 

This  standard  was  originally  published  in  1999  and  was  identical  with  lEC  60966-1(1988)  and  has  now 
been  revised  to  align  it  with  the  latest  lEC  Publication. 

The  text  of  the  ISO  Standard  h^as  been  approved  as  suitable  for  publication  as  an  Indian  Standard 
without  deviations.  Certain  terminology  and  conventions  are,  however,  not  identical  to  those  used  in 
Indian  Standards.  Attention  is  particularly  drawn  to  the  following: 

a)  Wherever  the  words  'Internationa!  Standard'  appear  referring  to  this  standard,  they  should 
be  read  as  'Indian  Standard'. 

b)  Comma  (,)  has  been  used  as  a  decimal  marker  while  in  Indian  Standards,  the  current  practice 
is  to  use  a  point  (.)  as  the  decimal  marker. 

In  this  adopted  standard,  reference  appears  to  certain  International  Standards  for  which  Indian  Standards 
also  exist.  The  corresponding  Indian  Standards  which  are  to  be  substituted  in  their  places  are  listed 
below  along  with  their  degree  of  equivalence  for  the  editions  indicated: 


International  Standard 


lEC  60068-2-3  (1969) 
Environmental  testing  —  Part  2  : 
Tests  —  Test  Ca:  Damp  heat, 
steady  state 

lEC  60068-2-6  (1969) 
Environmental  testing  —  Part  2  : 
Tests  —  Test  Fc:  Vibration 
(sinusoidal) 

lEC  60068-2-11  (1981) 
Environmental  testing  —  Part  2  : 
Tests  —  Test  Ka:  Salt  mist 

lEC  60068-2-14  (1984) 
Environmental  testing  —  Part  2 
Tests  —  Test  N:  Change  of 
temperature 

lEC  60068-2-27  (1987) 
Environmentaltesting  —  Part  2  : 
Tests  —  Test  Ea  and  guidance: 
Shock 


Corresponding  Indian  Standard  Degree  of 

Equivalence 

IS  9000  (Part  4) :  1 979  Basic  environmental  Technically 

testing  procedures  for  electronic  and  Equivalent 

electrical  items:  Part  4  Damp  heat  (steady 
state) 

IS  9000  (Part  8) :  1 981  Basic  environmental  do 

testing  procedures  for  electronic  and 
electrical  items:  Part  8  Vibration 
(sinusoidal) 

IS    9000    (Part    11)    :    1981     Basic  do 

environmental  testing  procedures  for 
electronic  and  electrical  items:  Part  1 1  Test 
Ka:  Salt  mist 

IS  9000  (Part  14/Sec  1  to  3)  :  1988  Basic  do 

environmental  testing  procedures  for 
electronic  and  electrical  items:  Part  14  Test 
N:  Change  of  temperature 

IS  9000  (Part  7/Sec  1):  1979  Basic  do 

environmental  testing  procedures  for 
electronic  and  electrical  items:  Part  7 
Impact  test,  Section  1  Shock 
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International  Standard 


lEC  60068-2-29  (1987) 
Environmental  testing  —  Part  2  : 
Tests  —  Test  Eb  and  guidance  : 
Bump 

lEC  60068-2-42  (1982) 
Environmental  testing  —  Part  2  : 
Tests  —  Test  Kc  Sulphur  dioxide 
test  for  contacts  and  connections 

lEC  60068-2-68  (1994) 
Environmental  testing  —  Part  2: 
Tests  — Test  L  Dust  and  sand 

lEC  60096-1  (1986)  Radio 
frequency  cables  —  Part  1: 
General  requirements  and 
measuring  methods 

lEC  60512-5  (1992) 

Electromechanical  components 
for  electronic  equipment,  basic 
testing  procedures  and 
measuring  methods  —  Part  5: 
Impact  tests  (free  components), 
static  load  tests  (fixed 
components),  endurance  tests 
and  overload  tests 

I  EC  QC  001002  (1986)  Rules  of 
procedure  of  the  lEC  quality 
assessment  system  for  electronic 
components  (lECQ) 

ISO  9000  :  2000  Quality 
management  and  quality 
assurance  standards 


Corresponding  Indian  Standard 


IS  9000  (Part  7/Sec  2)  :  1979  Basic 
environmental  testing  procedures  for 
electronic  and  electrical  items:  Part  7 
Impact  test,  Section  2  Bump 

IS  9001  (Part  7)  :  1980  Guidance  for 
environmental  testing:  Part  7  Sulphur 
dioxide  test  for  contacts  and  connections 


IS  9000  (Part  12)  :  1981  Basic 
environmental  testing  procedures  for 
electronic  and  electrical  Items:  Part  12 
Dust  test 

IS  5026  :  1987  General  requirements 
and  tests  for  radio  frequency  cables  {first 
revision) 


IS  12448  (Part  5/Sec  1  to  4)  :  1989  Basic 
testing  procedures  and  measuring  methods 
for  electromechanical  components  for 
electronic  equipment :  Part  5  Impact  tests 
(free  components),  static  load  tests  (fixed 
components)  endurancelests  and  overload 
tests 


ISQC  001002  :  2000  lEC  quality 
assessment  system  for  electronic 
components  (lECQ)  —  Rules  of  procedure 

IS/ISO  9000  :  2000  Quality  management 
systems  —  Fundamentals  and  vocabulary 
{second  revision) 

IS/ISO  9001  :  1994  Quality  systems  — 
Model  for  quality  assurance  in  design, 
development,  production,  installation  and 
servicing 

IS/ISO  9002  :  1994  Quality  systems  — 
Model  for  quality  assurance  in  production, 
installation  and  servicing  {first  revision) 


Degree  of 
Equivalence 

Technically 
Equivalent 


do 


do 


do 


do 


Identical 


do 


do 


do 


ISO  9001  ;  1994  Quality  systems 

—  Model  for  quality  assurance  in 
design,  development,  production, 
installation  and  servicing 

ISO  9002  : 1 994  Quality  systems 

—  Model  for  quality  assurance  in 
production,  installation  and 
servicing 

Only  the  English  lanuguage  text  in  the  International  Standard  has  been  retained  while  adopting  it 
in  this  Indian  Standard,  and  as  such  the  page  numbers  given  here  are  not  the  same  as  in 
lEC  Publication. 
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The  technical  committee  responsible  for  the  preparation  of  this  standard  has  reviewed  the  provisions  of 
the  following  International  Standards  and  has  decided  that  they  are  acceptable  for  use  in  conjunction 
with  this  standard: 

lEC  60332-1  (1 993)      Tests  on  electric  cables  under  fire  conditions  —  Part  1  :  Test  on  a  single  vertical 
insulated  wire  or  cable 

lEC  60339  (all  parts)    General  purpose  rigid  coaxial  transmission  lines  and  their  associated  flange 
connectors 

lEC  61169-1  (1992)      Radio-frequency  connectors  —  Part  1  :  Generic  specification  —  General 
requirements  and  measuring  methods 

lEC  61 1 96  (1 995)         Radio-frequency  cables  —  Part  1  :  Generic  specification  —  General  definitions, 
requirements  and  test  methods 

lEG  61726  (1995)         Cable  assemblies,  cables,  connectors  and  passive  microwave  components  — 
Screening  attenuation  measurement  by  the  reverberation  chamber  method 


III 
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Indian  Standard 

RADIO  FREQUENCY  AND  COAXIAL  CABLE 

ASSEMBLIES 

PART  1     GENERIC  SPECIFICATION  —  GENERAL  REQUIREMENTS  AND 

TEST  METHODS 

(  First  Revision  ) 

1  Scope 

This  International  Standard  specifies  requirements  for  radio  frequency  coaxial  cable 
assemblies  operating  in  the  transverse  electromagnetic  mode  (TEM)  and  establishes  general 
requirements  for  testing  the  electrical,  mechanical  and  environmental  properties  of  radio 
frequency  coaxial  cable  assemblies  composed  of  cables  and  connectors.  Additional 
requirements  relating  to  specific  families  of  cable  assemblies  are  given  in  the  relevant 
sectional  specifications. 

NOTE  1  -  The  design  of  the  cables  and  connectors  used  should  preferably  conform  to  the  applicable  parts  of 
lEC  61196  and  lEC  61169  respectively. 

NOTE  2  -  This  specification  does  not  include  tests  which  are  normally  performed  on  the  cables  and  connectors 
separately.  These  tests  are  described  in  lEC  61196-1  and  lEC  61169-1  respectively. 

NOTE  3  -  Wfherever  possible,  cables  and  connectors  used  in  cable  assemblies,  even  if  they  are  not  described  in 
the  lEC  61196  or  lEC  61169  series  are  tested  separately  according  to  the  tests  given  in  the  relevant  generic 
specification. 

NOTE  4  -  Where  additional  protection  is  applied  to  a  cable  assembly,  the  mechanical  and  environmental  tests 
described  in  this  standard  are  applicable. 

2  Normative  references 

The  following  normative  documents  contain  provisions  which,  through  reference  in  this  text, 
constitute  provisions  of  this  part  of  lEC  60966.  At  the  time  of  publication,  the  editions  indicated 
were  valid.  All  normative  documents  are  subject  to  revision,  and  parties  to  agreements  based 
jon  this  part  of  lEC  60966  are  encouraged  to  investigate  the  possibility  of  applying  the  most 
recent  editions  of  the  normative  documents  indicated  below.  Members  of  fEC  and  ISO  maintain 
registers  of  currently  valid  International  Standards. 

!EC  60068-2-3:1969,  Environnmental  testing  -  Part  2:  Tests  -  Test  Ca:  Damp  heat,  steady 
state 

I  EC  60068-2-6:1995,  Environnmental  testing  -  Part  2:  Tests  -  Test  Fc:  Vibration  (sinusoidal) 

lEC  60068-2-1 1 :1 981 ,  Environnmental  testing  -  Part  2:  Tests  -  Test  Ka:  Salt  mist 

lEC  60068-2-14:1 984,  Environnmental  testing  -  Part  2:  Tests  -  Test  N:  Change  of  temperature 

lEC  60068-2-27:1 987,  Environnmental  testing  -  Part  2:  Tests  -  Test  Ea  and  guidance:  Shock 

I  EC  60068-2-29:1 987,  Environnmental  testing  -  Part  2:  Tests  -  Test  Eb  and  guidance:  Bump 

I  EC  60068-2-42:1982,  Environnmental  testing  -  Part  2:  Tests  -  Test  Kc:  Sulphur  dioxide  test 
for  contacts  and  connections 
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TEC  60068-2-68:1 994,  Environmental  testing  -  Hart  2:  Tests  -  Test  L  Dust  and  sand 

I  EC  60096-1:1986,  fladio  frequency  cables  ~  Part  1:  General  requirements  and  measuring 
methods 

lEC  60332-1:1993,  Tests  on  electric  cables  under  fire  conditions  -  Part  1:  Test  on  a  single 
vertical  insulated  wire  or  cable 

lEC  60339  (all  parts),  General  purpose  rigid  coaxial  transmission  lines  and  their  associated 
flange  connectors 

4EC  60512-5:1992,  Electromechanical  components  for  electronic  equipment,  basic  testing 
procedures  and  measuring  methods  -  Part  5:  Impact  tests  (free  components),  static  load  tests 
(fixed  components),  endurance  tests  and  overload  tests 

I  EC  61169-1:1992,  Radio-frequency  connectors  -  Part  1:  Generic  specification  -  General 
requirements  and  measuring  methods 

I  EC  61196-1:1995,  Radio-frequency  cables  -  Part  1:  Generic  specification  -  General 
definitions,  requirements  and  test  methods 

I  EC  61726:1995,  Cable  assemblies,  cables,  connectors  and  passive  microwave  components  - 
Screening  attenuation  measurement  by  the  reverberation  chamber  method 

tEC  QC  001002:1986,  Rules  oi  procedure  of  the  lEC  quality  assessment  system  for  electronic 
components  (lECQ) 

ISO  9000,  Quality  management  and  quality  assurance  standards 

ISO  9001:1994,  Quality  systems  -  Model  for  quality  assurance  in  design,  development, 
production,  installation  and  servicing 

ISO  9002:1994,  Quality  systems  -  Model  for  quality  assurance  in  production,  installation  and 
servicing 

3     Definitions 

For  the  purpose  of  this  part  of  lEC  60966,  the  following  definitions  apply. 

3.1 

cable  assembly 

a  combination  of  cable(s)  and  oonnector(s)  with  or  without  any  additional  protection  and  with 
specified  performance,  used  as  a  single  unit 

3.1.1 

flexible  cable  assembly 

a  cable  assembly  where  the  cable  is  capable  of  repeated  flexure.  The  cable  usually  has  a  braid 
outer  conductor 

3.1.2 

semi-flexible  cable  assembly 

a  cable  assembly  not  intended  for  applications  requiring  repeated  flexure  of  the  cable  in 
service,  but  bending  or  forming  is  permissible  to  facilitate  installation 
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3.1.3 

semi-rigid  cable  assembly 

a  cable  assembly  not  intended  to  be  bent  or  flexed  after  manufacture.  Any  bending  or  flexing 
during  installation  or  use  may  degrade  the  performance  of  the  cable  assembly 

3.2 

insertion  loss 

the  loss  introduced  by  inserting  a  cable  assembly  into  a  system.  In  this  standard,  it  is  the  ratio, 
expressed  in  decibels,  of  the  power  (P■^)  delivered  to  a  load  connected  directly  to  a  source  and 
the  power  (P2)  delivered  to  a  load  when  the  cable  assembly  is  inserted  between  the  source 
and  the  load 


Insertion  loss  =  10  x  log 


.^2  J 


3.3 

reflection  factor 

the  ratio  of  the  complex  wave  amplitude  of  the  reflected  wave  to  the  complex  wave  amplitude 
of  the  incident  wave  at  a  port  or  transverse  cross-section  of  a  transmission  line 

3.4 

electrical  length 

the  equivalent  free-space  length  of  the  cable  assembly 

3.5 

electrical  length  difference 

the  difference  in  electrical  length  between  cable  assemblies 

3.6 

phase  difference 

the  difference  in  phase  between  a  transverse  electromagnetic  mode  (TEM)  wave  which  has 
traversed  the  cable  assembly  and  an  identical  wave  which  has  traversed  another  cable 
assembly 

3.7 

propagation  time 

the  time  taken  for  the  propagation  of  a  TEM  wave  between  the  reference  planes  of  the  two 
connectors 

3.8 

minimum  static  bending  radius 

the  radius  used  in  climatic  tests.  It  is  the  minimum  permissible  radius  for  fixed  installation  of 
the  cable 

3.9 

dynamic  bending  radius 

the  bending  radius  is  used  for  the  insertion  loss  stability,  stability  of  electrical  length  and  flexing 
endurance  tests,  and  is  the  minimum  bending  radius  for  applications  where  the  cable  assembly 
is  flexed.  Larger  bending  radii  will  allow  the  increase  of  the  maximum  number  of  flexures 
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3.10    screening  effectiveness 

3.10.1 

transfer  impedance 

the  quotient  of  the  induced  voltage  on  the  inside  of  the  cable  assembly  and  the  inducing 
current  outside  the  assembly.  In  practice,  this  is  between  defined  points  on  connectors  mated 
to  the  connectors  of  the  cable  assembly 

3.10.2 

screening  attenuation 

the  ratio  of  the  signal  power  inside  the  cable  assembly  to  the  total  power  that  radiates  outside 
the  cable  assembly 

3.11 

power  rating 

the  input  power  which  may  be  handled  continuously  by  the  cable  assembly  when  terminated  by 

its  characteristic  impedance 

NOTE  1  -  For  practical  application,  the  maximum  power  that  may  be  handled  is  dependent  upon  the  return  loss. 

NOTE  2  -  Power  rating  is  dependent  on  mounting  details,  ambient  temperature,  air  pressure  and  circulation.  It  is 
normally  specified  at  an  ambient  temperature  of  40  °C. 

3.12 

artificial  ageing 

a  process  used  to  improve  the  stability  of  phase  attenuation  and  expansion  with  temperature. 
This  process  normally  consists  of  submitting  the  complete  cable  assembly  to  a  number  of 
temperature  cycles.  Unless  otherwise  specified  in  the  relevant  detail  specification,  submitting 
the  complete  cable  assembly  to  artificial  ageing  is  optional,  at  the  discretion  of  the  supplier 

4  Design  and  manufacturing  requirements 

4.1  Cable  design  and  construction 

Cables  in  accordance  with,  or  conforming  to,  lEC  61196  shall  be  specified  wherever  possible, 
Where  cable  designs  deviating  from  lEC  61196  are  required,  these  cables  shall  comply  with 
the  requirements  of  the  relevant  detail  specification. 

4.2  Connector  design  and  construction 

Connector  types  conforming  to  the  relevant  part  of  lEC  61169  shall  be  specified  wherever 
possible,  but  where  a  special  connector  design  is  required,  the  interface  shall  conform  to  the 
relevant  part  of  lEC  61169,  where  available,  and  the  connector  construction  shall  comply  with 
the  requirements  of  the  relevant  detail  specification. 

4.3  Outline  and  interface  dimensions 

a)  Outline  dimensions  shall  be  in  accordance  with  the  relevant  detail  specification  of  the  cable 
assembly. 

b)  Interface  dimensions  shall  be  in  accordance  with  the  relevant  detail  specification. 

5  Workmanship,  marking  and  packaging 

5.1      Workmanship 

There  shall  be  no  observable  defects  in  the  cable  assembly;  it  shall  be  clean  and  in  good 
condition. 
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5.2      Marking 


Marking  shall  be  legible  and  in  accordance  with  the  relevant  detail  specification;  it  shall  identify 
the  manufacturer  of  the  cable  assembly. 

5.3  End  caps 

Unless  otherwise  specified  in  the  relevant  detail  specification,  disposable  end  caps  of  suitable 
material  for  transport  and  storage  shall  be  fitted  to  the  connectors  to  protect  at  least  each 
interface  from  damage  and  dirt. 

5.4  Packaging  and  labelling 

Packaging  and  labelling  shall  be  in  accordance  with  the  relev^ant  detail  specification,  unless 
otherwise  specified. 

6  Quality  assessment 

A  guide  for  quality  assurance  including  capability  approval  as  well  as  qualification  approval  is 
given  in  annex  E. 

7  Test  methods  -  General 

7.1  Standard  atmospheric  conditions  for  testing 

Unless  otherwise  specified,  all  tests  shall  be  carried  out  under  the  conditions  specified  in 
I  EC  60068. 

Before  the  measurements  are  made,  the  cable  assemblies  shall  be  stored  at  the  measuring 
temperature  for  a  time  sufficient  to  allow  the  entire  cable  assembly  to  reach  this  temperature. 
When  measurements  are  made  at  a  temperature  other  than  the  standard  temperature,  the 
result  shall,  where  necessary,  be  corrected  to  the  standard  temperature. 

NOTE  -  Where  it  is  impracticable  to  carry  out  tests  under  the  standard  atmospheric  conditions  for  testing,  a  note  to 
this  effect,  stating  the  actual  conditions  of  tests,  should  be  added  to  the  test  report. 

7.2  Visual  inspection 

The  specimen  shall  be  visually  examined  to  ensure  that: 

a)  the  condition,  workmanship  and  finish  are  satisfactory; 

b)  the  marking  is  in  accordance  with  5.2  of  this  specification; 

c)  there  is  no  mechanical  damage,  undesired  movement  or  displacement  of  parts; 

d)  no  pitting  or  flaking  of  materials  or  finishes  is  apparent. 

Examination  may  generally  be  carried  out  using  an  instrument  with  up  to  three  times 
magnification. 

7.3  Dimensions  inspection 

7.3.1      Interface  dimensions 

The  interface  dimensions  shall  be  tested  for  compliance  with  the  relevant  detail  specification 
with  the  appropriate  test  equipment. 
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Where  connectors  confornning  to  lEC  61169  are  used,  inspection  of  interface  dimensions  may 
be  limited  to  those  features  likely  to  vary  as  a  result  of  incorrect  assembly,  for  example  the 
axial  dimensions  from  reference  plane  to  dielectric,  and  to  inner  contact  features. 

Where  other  connectors -are  used  or  where  special  requirements  exist,  details  shall  be:given  in 
the  relevant  detail  specification. 

7.3.2     Outline  dimensions 

Any  special  requirements  for  the  measurement  of  cable  assembly  outline  drmensions  shall  be 
given  in  the  relevant  detail  specification. 

8     Eiectrical  tests 

8.1      Reflection  properties 

8.1.1  Object 

To  determine  the  amount  of  signal  that  is  reflected  back  to  the  signal  source  by  the  cable 
assembly  under  test  in  a  matched  system.  The  reflection  behaviour  is  preferably  expressed  in 
terms  of  'dB  return  loss'. 

8.1.2  Procedure 

The  return  loss  of  a  cable  assembly  should  be  measured  with  a  suitable  network  analyser. 

For  the  measurement  of  the  reflection  characteristics  of  cable  assemblies,  special  care  must 
be  given  to  the  following: 

-  ensure  that  the  sweep  speed  is  slow  enough  for  the  reflected  signal  to  remain  in  the  centre 
of  the  IF-filter  of  the  receiver  system.  The  longer  the  cable,  the  slower  the  sweep  speed 
that  must  be  chosen; 

-  cable  assemblies  might  have  narrow  return  loss  spikes.  For  continuous  network  analyser- 
systems,  the  sweep  rate  shall  be  low  enough  and  for  digital  network  analyser-systems,  the 
number  of  measurement  points  shall  be  high  enough  for  resolving  eventual  return  loss 
spikes. 

For  example,  for  digital  systems,  the  number  of  points  should  be: 

n  >  3(^2  -  ^i) /-/ (120) 
where 

n      is  the  number  of  sampling  points  in  the  frequency  range  f-^  to  ^2  forming  the  response 
curve; 

f-[      is  the  lowest  frequency  in  the  range,  in  MHz; 

^2      is  the  highest  frequency  in  the  range,  in  MHz; 

L      is  the  physical  length  of  the  test  specimen,  in  m. 

Failing  to  apply  these  criteria  may  result  in  too  wide  a  distance  between  the  frequency  sampling 
points,  thus  leading  to  considerable  measuring  failures. 
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The  return  loss  of  cable  assemblies  is  not  necessarily  symnnetrical  for  both  sides,  and 
measurements  from  both  sides  might  -be  required.  Unless  otherwise  stated  in  the  relevant 
detail  specification,  the  worse  case  has  to  be  within  the  specification. 

The  system  has  to  be  calibrated  with  the  appropriate  connector  types.  If  these  are  not 
available,  then  adapters  have  to  be  used.  The  adapters  will  give  a  deterioration  in  the 
measured  return  toss,  but,  the  result  shall  not  be  corrected  for  the  adapters.  The  combined 
return  loss,  including  the  adapters,  shall  be  within  the  specification. 

Other  techniques  for  measuring  the  reflection  characteristics  of  a  cable  assembly  may  be  used 
if  agreed  by  the  customer. 

8.1.3  Requirements 

The  measured  return  loss  values  shall  be  within  the  specified  limits, 

8.1.4  information  to  be  given  In  tlie  detail  specification 

a)  Minimum  return  loss,  as  a  function  of  frequency,  if  appropriate. 

b)  Frequency  range. 

c)  Required  frequency  resolution. 

Measurements  to  be  made  from  one  or  both  ends. 

8.2  Uniformity  of  Impedance 

8.2.1  Object 

To  determine  the  variation  of  local  characteristic  impedance  of  the  cable  assembly. 

8.2.2  Procedure 

Measurement  is  made  using  a  time  domain  reflectometer  (TDR)  with  input  step  applied  to  the 
cable  assembly  through  an  air  line  acting  as  an  impedance  reference.  Impedance  variation 
along  the  assembly  shall  be  observed. 

Alternatively,  a  system  using  frequency  domain  to  time  domain  conversion  may  be  used. 

8.2.3  Requirements 

To  be  as  specified  in  the  relevant  detail  specifrcation, 

8.2.4  information  to  be  given  in  the  detail  specification 

a)  Rise  time  of  ttie  TDR  system. 

b)  Limits  of  impedance  variation. 

8.3  Insertion  loss 
8.3.1      Procedure 

The  insertion  loss  shall  be  inspected  in  accordance  with  annex  A. 
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8.3.2      Requirements 

The  insertion  loss  shall  not  exceed  the  specified  limits  at  any  frequency  within  the  frequency 
band  indicated  in  the  relevant  detail  specification. 

8.3J      Information  to  be  given  in  the  detail  specification 

a)  Maximum  insertion  loss,  if  appropriate,  as  a  function  of  frequency. 

b)  Frequency  range. 

8.4  Insertion  loss  stability 

8.4.1  Object 

To  determine  the  change  of  attenuation  at  a  given  frequency  when  the  cable  assembly  is 
subjected  to  dynamic  bending. 

8.4.2  Procedure 

During  insertion  loss  measurement  according  to  8.3,  the  cable  is  wound  on  a  mandrel  of  radius 
equal  to  the  dynamic  bending  radius  and  using  the  number  of  turns  indicated  in  the  relevant 
detail  specification. 

8.4.3  Requirements 

During  and  after  the  test,  the  specified  change  of  insertion  loss  given  in  the  relevant  detail 
specification  shall  not  be  exceeded. 

8.4.4  Information  to  be  given  in  the  detail  specification 

a)  Dynamic  bending  radius  of  the  cable  (radius  of  the  mandrel). 

b)  Number  of  turns  and  portion  of  the  cable  assembly  on  the  mandrel. 

c)  Test  frequencies. 

d)  Maximum  change  of  insertion  loss. 

8.5  Propagation  time 

8.5.1  Procedure 

The  propagation  time  is  inspected  in  accordance  with  annex  B. 

8.5.2  Requirements 

The  propagation  time  shall  not  exceed  the  limits  indicated  in  the  relevant  detail  specification. 

8.5.3  Information  to  be  given  in  the  detail  specification 

a)  Frequency  band  in  which  the  measurement  is  carried  out  (see  clause  B.I)  or  rise  time  of 
the  system  (see  clause  B.2). 

b)  Propagation  time  and  tolerance. 

8.6  Stability  of  electrical  length 

S.6.1      Object 

To  determine  the  change  of  phase  caused  by  the  change  in  electrical  length  when  the  cable 
assembly  is  subjected  either  to  bending  or  twisting. 
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8.6.2      Procedures 
8.6.2.1      Bending 

Method  1 

A  cable  assembly  which  is  of  a  U  shape  has  to  be  connected  to  a  suitable  network  analyser 
(NWA),  (see  figure  1a).  During  recording  of  the  phase :of  the  transmitting  signal,  the  cable  is 
wound  around  the  mandrel  for  180°  (see  figure  lb),  unwound  to  the  starting  position,  wound 
counter-clockwise  for  180°  around  the  mandrel  (see  figure  1c)  and  again  unwound  to  its 
starting  position.  The  initial  position  of  the  mandrel  shall  be  chosen  so  that  only  the  straight 
parts  of  the  U  will  be  bent  during  the  test. 


DUT 


C 


NWA 
Test  ports 


Figure  1a  -  Start  position 


DUT 


NWA 
Test  ports 


Figure  lb  -  First  bend 
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Test  ports 


Figure  1c  -  Second  bend 
Figure  1  -  Bending  test:  U  shape  assembly 
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Method  2 

A  cable  assembly  which  is  of  a  straight  shape  (see  figure  2a)  has  to  be  terminated  by  a  short  at 
one  end  and  connected  to  a  suitable  network  analyser  at  the  other  end.  During  the  recording  of 
the  phase  of  the  reflected  signal,  the  cable  is  first  wound  clockwise  around  the  mandrel  for  one 
half  turn  (see  figure  2b),  released  to  the  starting  position  then  wound  anti-clockwise  around  the 
mandrel  (see  figure  2c)  and  again  released  to  its  starting  position. 


Short 


DUT 


^i 


^      NWA 


^      Test 
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ports 


Figure  2a  -  Start  position 
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^       NWA 
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Figure  2b  -  First  bend 
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Figure  2c  -  Second  bend 
Figure  2  -  Bending  test:  straight  assembly 


8.6.2.2     Twisting 


A  cable  assembly  which  is  of  a  U  shape  has  to  be  connected  to  a  suitable  network  analyser 
(see  figure  3a).  During  the  recording  of  the  phase  of  the  transmitting  signal  the  mandrel  in  the 
middle  of  the  cable  is  frrst  twisted  in  a  clockwise  direction  for  180°  (see  figure  3b)  then 
released  to  the  starting  position,  twisted  counter-clockwise  for  180°  (see  figure  3c)  and  again 
released  to  its  starting  position. 

NOTE  -  Depending  on  the  torsional  rigidity  and  the  maximum  permissible  torque  at  the  cable  connectors  interface, 
the  maximum  twist  angle  may  have  to  be  restricted. 


\o 
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Figure  3a  ~  Start  position 
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Figure  3b  -  First  twist 
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Figure  3c  -  Second  twist 
Figure  3  -  Twisting  test:  U  shape  assembly 

8.6.3  RequiremeiTts 

The  phase  difference  shall  not  exceed  the  limits  specified  in  the  relevant  detail  specification. 

8.6.4  Information  to  be  given  in  the  detail  specification 

a)  Radius  of  mandrel  (usually  dynamic  bending  radius  of  the  cable). 

b)  Test  frequency. 

c)  Maximum  change  of  phase. 

8.7      Phase  difference 

8.7.1  Object 

To  measure  the  phase  difference  between  two  or  more  cable  assemblies. 

8.7.2  Procedure 

f\/leasurements  shall  be  made  using  a  suitable  networ^<  analyser  of  appropriate  resolution. 
Alternatively,  a  slotted  line  may  be  used  where  frequency  and  accuracy  requirements  permit. 

8.7.3  Requirements 

The  phase  difference  shall  not  exceed  the  limits  specified  in  the  relevant  detail  specification. 
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8.7.4      Information  to  be  given  in  the  detail  specification 

a)  Maximum  phase  difference  or  nominal  phase' difference  with  toierances. 

b)  Frequency. 

8.8  Phase  variation  with  temperature 

8.8.1  Object 

To  determine  the  changes  of  phase  caused  by  the  change  in  the  electrical  length  when  the 
cable  assembly  is  subjected  to  various  temperatures  within  its  operating  temperature  range. 

When  specified  in  the  relevant  detail  specification  this  test  may  be  conducted  on  a  specimen 
cable  assembly  rather  than  a  finished  cable  assembly.  The  specimen  cable  assembly  shall  be 
identical  to  the  finished  cable  assembly  except  for  its  length  and  its  shape. 

8.8.2  Procedure 

Measurements  shall  be  made  using  a  suitable  network  analyser  with  the  cable  asserr^bly, 
including  its  connectors,  in  a  controlled  temperature  chamber.  Details  of  any  cable  supports 
shall  be  given  in  the  relevant  detail  specification. 

Where  tests  are  made  on  a  specimen  cable  assembly,  the  cable  shall  form  one  or  more 
unsupported  loops  of  a  diameter  at  least  ten  or  more  times  the  minimum  static  bending  radius. 

Six  temperature  cycles  shall  be  used.  Alternatively,  a  slotted  line  can  be  used  where  frequency 
and  accuracy  requirements  permit. 

8.8.3  Requirements 

During  the  test,  the  phase  variation  shall  not  exceed  the  limits  specified  in  the  relevant  detail 
specification. 

8.8.4  Information  to  be  given  in  the  detail  specification 

a)  Temperature  range  and  temperature  against  time  cycle. 

b)  Measurement  frequency. 

c)  Method  of  presenting  the  results  for  example  °el  /°C. 

d)  Admissible  phase  variation. 

e)  Configuration  of  substitute  specimen  cable  assembly,  when  allowed. 

8.9  Screening  effectiveness 

The  screening  effectiveness  shall  be  tested.  Applicable  tests  are  given  in  annex  C  or  in 
lEC  61726.  The  relevant  detail  specification  shall  identify  the  applicable  test,  the  frequency 
range  and  the  minimum  value  of  screening  effectiveness. 
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8.10  Voltage  proof 

8.10.1  Procedure 

Each  cable  assembly  shall  withstand,  without  breakdown  or  flashover,  the  voltage  specified  by 
the  relevant  detail  specification.  The  minimum  value  of  the  test  voltage  derived  from  the  rated 
working  voltage  U  of  the  cable  assembly  and  the  test  voltage  E  (both  expressed  as  d.c.  or  a.c. 
peak)  is  given  by: 

E=  3  L/for  cable  assemblies  having  a  rated  working  voltage  up  to  and  including  1  kV, 

or 

E  =  1,5  U  with  a  minimum  of  3  kV  for  cable  assemblies  having  a  rated  working  voltage 
exceeding  1  kV. 

The  peak  a.c.  voltage  stated  in  the  relevant  detail  specification,  at  a  frequency  between  40  Hz 
and  60  Hz,  shall  be  applied  between  the  inner  and  outer  conductors  of  the  cable  assembly 
using  a  mated  connector  as  an  interface. 

Alternatively,  a  d.c.  voltage  equal  to  the  peak  a.c.  voltage  may  be  applied. 

The  voltage  shall  be  applied  for  a  period  of  1  min,  unless  otherwise  stated  in  the  relevant  detail 
specification. 

8.10.2  Requirements 

There  shall  be  no  breakdown  or  flashover. 

8.10.3  Information  to  be  given  in  the  detail  specification 

a)  Test  voltage. 

b)  Any  special  requirements. 

8.11  Insulation  resistance 

8.11.1  Procedure 

The  insulation  resistance  shall  be  measured  between  the  inner  and  outer  conductor  of  the 
cable  assembly  with  a  direct  voltage  of  500  V  ±  50  V  or  with  the  rated  voltage  of  the  cable 
assembly,  whichever  is  less. 

The  insulation  resistance  shall  be  measured  after  a  stabilisation  time  of  60  s  ±  5  s,  unless 
otherwise  specified  in  the  relevant  detail  specification. 

8.11.2  Requirements 

The  value  of  the  insulation  resistance  shall  not  be  less  than  that  indicated  in  the  detail 
specification. 

8.11.3  Information  to  be  given  in  the  detail  specification 

a)  Test  voltage. 

b)  Stabilization  time. 

c)  Resistance  value. 
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8.12  Inner  and  outer  conductor  continuity 

8.12.1  Object 

To  ensure  the  d.c.  and  low  frequency  continuity  of  the  inner  and  outer  conductors. 

8.12.2  Procedure 

Any  appropriate  method  may  be  used. 

8.12.3  Requirements 

There  shall  be  no  undesired  d.c.  or  low  frequency  discontinuity  of  the  inner  or  outer  conductor. 

8.12.4  Information  to  be  given  In  the  detail  specification 

a)  Test  voltage. 

b)  Test  current. 

c)  Frequency. 

8.13  Void 

8.14  Power  rating 

8.14.1  Object 

The  power  rating  of  a  cable  assembly  is  defined  as  the  input  power  at  any  specified  frequency, 
temperature  and  pressure,  which  can  be  handled  continuously  when  the  cable  assembly  is 
terminated  by  a  load  corresponding  to  the  characteristic  impedance. 

A  limitation  may  be  either  the  maximum  permissible  operating  voltage  or  the  maximum  inner 
conductor  temperature  of  either  the  cable  or  the  connector. 

Thus,  the  power  handling  capability  test  is  divided  into  two  categories: 

a)  continuous  power  handling  capability; 

b)  peak  or  pulsed  power  handling  capability. 

8.14.2  Procedure 

The  test  shall  be  performed  in  accordance  with  11.19  of  lEC  61196-1  taking  into  account  any 
evidence  of  arcing  and  mechanical  displacement  of  the  solder  or  mechanical  joint. 

8.14.3  Requirements 

There  shall  be  no  evidence  of  breakdown  due  to  overheating,  arcing  or  flashover  throughout 
the  application  of  the  specified  power  related  to  the  environmental  conditions  as  stated  in  the 
relevant  detail  specification.  After  the  test,  the  cable  assembly  shall  show  no  visual  damage 
and  the  electrical  requirements  shall  be  satisfied. 

8.14.4  Information  to  be  given  in  the  detail  specification 

a)  Temperature. 

b)  Pressure. 

c)  Relative  humidity. 
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Peak  power  test 

d)  Power  level. 

e)  Frequency. 

f)  Pulse  width  and  duty  cycle. 

CW  power  test 

g)  Power  level, 
h)    Frequency. 

8.15    IntermodulatJon  level  measurement 

Under  consideration. 

9     Mechanical  robustness  tests 

9.1  Tensile 

9.1.1  Object 

To  determine  the  mechanical  strength  and,  when  required,  electrical  stability  of  the  cable 
assembly  when  subjected  to  an  axial  force. 

9.1.2  Procedure 

A  tensile  force  as  stated  in  the  relevant  detail  specification  shall  be  applied  to  the  two 
connectors  along  the  common  axis  of  the  cable  and  connectors.  When  the  length  or  shape  of 
the  cable  makes  this  impossible,  the  force  shall  be  applied  between  the  cable  and  each 
connector  in  turn. 

NOTE  -  When  the  force  cannot  be  applied  between  the  two  connectors,  these  tests  are  normally  destructive  to  the 
cable. 

9.1.3  Requirements 

There  shall  be  no  visual  evidence  of  the  movement  of  the  cable  relative  to  the  connector. 
Inner  contact  and  insulator  positions  shall  be  in  accordance  with  interface  dimensions. 
Electrical  test  requirements  shall  be  complied  with,  if  stated  in  the  relevant  detail  specification. 

9.1.4  Information  to  be  given  in  the  detail  specification 

a)  Value  of  the  force. 

b)  Duration  and  method  of  application  of  the  force. 

c)  Electrical  tests  required. 

9.2  Flexure 
9.2.1      Object 

To  determine  the  ability  of  the  cable  assembly  to  withstand  bending  at  the  junction  of  the  cable 
and  connector. 


15 


IS  14686  (Parti):  2006 
lEC  60966-1  (1999) 

9.2.2      Procedure 

The  test  shall  be  performed  using  a  fixture  as  shown  in  figure  4. 


180" 


Fixed 


Figure  4  -  Fixture  for  cable  assembly  flexure  test 

The  length  L  is  adjusted  so  that  the  cable  is  on  the  vertical  axis  and  the  connector  in  the 
horizontal  position  when  the  force  Fis  applied.  A  flexure  is  a  rotation  of  the  fiitture  of  180°.  The 
rate  of  flexure  shall  be  20  per  minute  or  as  stated  in  the  relevant  detail  specification. 

9.2.3  Requirements 

After  the  test,  the  cable  assembly  interface  dimensions  shall  be  within  the  specified  limits. 

Electrical  test  requirements  stated  in  the  relevant  detail  specification  shall  be  complied  with. 

9.2.4  Information  to  be  given  in  the  detail  specification 

a)  Value  of  the  force  F. 

b)  Number  of  flexures,  normally  500. 

c)  Electrical  tests  required. 

d)  Whether  or  not  electrical  tests  shall  be  applied  with  the  cable  assembly  still  on  the  fixture. 

9.3      Flexing  endurance 
9.3.1      Object 

To  determine  the  acceptability  of  the  cable  assembly  intended  to  withstand  flexing  in  service. 
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9.3.2      Procedure 


The  cable  assembly  shall  be  placed  on  a  horizontal  table  in  an  apparatus  as  illustrated  in 
figure  5.  Whilst  one  connector  is  fixed,  the  other  connector  is  moved  back  and  forth  in  the 
direction  of  the  cable  axis 


Movement 
amplitude 


0,98/.  min. 


L  straight  length  of  the  cable  assembly 

Figure  5  -  Apparatus  for  cable  assembly  flexing  endurance  test 

9.3.3  Requirements 

After  the  test,  the  cable  assembly  shall  show  no  visible  tiamage  and  the  interface  dimensions 
shall  be  within  the  specified  limits.  Electrical  requirements  stated  in  the  relevant  detail 
specification  shall  be  complied  with. 

9.3.4  Information  to  be  given  in  the  detail  specification 

a)  Movement  amplitude,  normally  half  the  length  of  the  assembly. 

b)  Number  of  cycles,  normally  500. 

c)  Electrical  tests  to  be  applied,  with  requirements. 

9.4      Cable  assembly  crushing 

9.4.1  Object 

To  determine  the  ability  of  a  cable  assembly  to  withstand  a  transverse  load  (or  a  force)  applied 
to  any  part  of  the  cable. 

9.4.2  Procedure 

A  force  F  shall  be  applied  to  a  test  fixture  as  shown  in  figure  6  at  the  rate  of  0,2F  per  second 
maximum.  The  force  shall  then  be  maintained  for  60  s  ±  10  s. 
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Cable  under  test 
Radius  of  5  mm 


Figure  6  -  Fixture  for  cable  crushing  test 


9.4.3      Requirements 


After  the  test,  the  reflection  characteristics  and  insertion  loss  shall  be  withifvthe  limiting  values 
specified  in  the  relevant  detail  specification. 

For  some  applications,  the  relevant  detail  specification  shall  indicate  the  uniformity  of 
impedance  according  to  8.2. 

9.4.4     Information  to  be  given  in  the  detail  specification 

a)  Value  of  the  force  F,  normally  800  N. 

b)  Distance  from  the  test  region  to  one  of  the  connectors,  normally  1  m  maximum. 

c)  Electrical  tests  and  their  requirements. 

9.5      Torque 

9.5.1  Procedure 

The  ability  of  the  cable  to  resist  torsion  shall  be  tested  by  the  application  of  a  specific  torque 
strictly  axially  to  the  interface  of  the  cable  to  the  connector.  The  torque  shall  be  applied  for  at 
least  60  s  in  both  clockwise  and  counter  clockwise  directions. 

9.5.2  Requirements 

After  each  60  s  application  of  the  torque,  the  interface  of  the  cable  to  the  connector  shall  be 
visually  examined.  The  cable  assembly  shall  show  no  visual  damage  and  the  electrical 
requirements  shall  be  satisfied.  In  addition,  for  semi-flexible  and  semi-rigid  cables,  there  shall 
be  no  angular  displacement  between  the  cable  and  the  connector. 
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9.5.3     Information  to  be  given  in  the  detail  specification 

a)    Value  of  the  torque. 

9.6      Multiple  bending 

9.6.1  Object 

To  determine  the  ability  of  a  cable  assembly  to  withstand  a  number  of  reverse  bends. 

9.6.2  Procedure 

The  cable  assembly  is  subjected  to  a  certain  number  of  reverse  bends  using  a  pulling  "go  and 
return"  arrangement  over  its  entire  length.  The  radius  of  the  two  pulleys  shall  be  in  accordance 
with  the  minimum  dynamic  bending  radius  of  the  cable.  The  pulleys  shall  be  positioned  so  that 
the  bending  angle  of  the  cable  on  each  pulley  is  more  than  90°  as  shown  in  figure  7.  The  cable 
assembly  is  pulled  forwards  and  backwards  against  a  restraining  force  F^  which  is  set  to  ensure 
continuous  contact  between  the  cable  and  the  pulleys. 

9.6.3  Requirements 

After  the  test,  the  cable  assembly  shall  show  no  visual  damage  and  the  electrical  requirements 
shall  be  satisfied. 

9.6.4  Information  to  be  given  in  the  detail  specification 

a)  Number  of  cycles  (normally  20). 

b)  Electrical  tests  and  their  required  limits  to  be  applied. 
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Figure  7  -  Multiple  bending  test 
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9.7  Abrasion  test  of  cable  assembly 

9.7.1  Object 

To  determine  the  resrstance  to  abrasion  of  the  cable  assembly  sheath. 

9.7.2  Procedure 

The  cable  assennbly  is  subjected  to  test  10.10  of  lEC  61196-1. 

9.8  Vibrations,  shocks  and  impact 

If  required  the  test  for  vibrations  and  shocks  shall  be  selected  as  defined  In  10.2. 

9.8.1      Impact  test 

This  test  shall  be  conducted  in  accordance  with  test  7B  of  lEC  60512-5. 

9.9  Mechanical  endurance 

When  this  test  is  not  performed  on  the  connectors  separately  it  will  be  conducted  in 
accordance  with  9.5  of  lEC  61 169-1 . 

10    Environmental  tests 

10.1  Recommended  severities 

For  the  recommerrded  severities  of  environmental  tests,  see  annex  D. 

10.2  Vibration,  bumps  and  Shock 

When  these  tests  are  required,  they  shall  be  selected  from  lEC  60068  (see  annex  D). 

10.3  Climatic  sequence 

10.3.1  Procedure 

The  test  shall  be  performed  in  accordance  with  9.4.2  of  lEC  61169-1.  Flexible  cable 
assemblies  shall  be  wound  on  a  mandrel  of  minimum  static  bending  radius.  The  number  of  full 
turns  shall  be  three,  unless  otherwise  stated  in  the  relevant  detail  specification. 

10.3.2  Requirements 

At  the  conclusion  of  the  recovery  period,  the  cable  assembly  shall  comply  with  the 
requirements  of  the  following  tests.  Unless  otherwise  stated  in  the  relevant  detail  specification. 

a)  Insulation  resistance. 

b)  Voltage  proof. 

c)  Insertion  loss. 

d)  Visual  inspection. 

The  insulation  resistance  measurement  and  the  voltage  proof  shall  be  carried  out  within  30  min 
of  the  end  of  th^e  recovery  period. 
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10.3.3    Information  to  be  given  in  tlie  detail  specification 

a)  Severity  of  each  step  of  the  climatic  sequence. 

b)  Number  of  turns  on  the  mandrel  if  other  than  three. 

c)  Electrical  tests  made  during  and  after  the  sequence  and  their  requirements. 

d)  Whether  connectors  are  unmated  or  protected. 

10.4  Damp  heat,  steady  state 

10.4.1  Procedure 

The  flexible  cable  assembly  shall  be  wound  on  a  mandrel  of  minimum  static  bending  radius. 
The  number  of  full  turns  shall  be  three,  unless  otherwise  stated  in  the  relevant  detail 
specification.  The  test  shall  be  performed  in  accordance  with  9.4.3  of  lEC  61169-1. 

10.4.2  Requirements 

At  the  conclusion  of  the  recovery  period  the  cable  assembly  shall  comply  with  the  requirements 
of  the  following  tests,  unless  otherwise  stated  in  the  relevant  detail  specification. 

a)  Insulation  resistance. 

b)  Voltage  proof. 

c)  Insertion  loss. 

d)  Visual  inspection. 

The  insulation  resistance  and  the  voltage  proof  measurement^  shall  be  carried  out  within 
30  min  of  the  end  of  the  recovery  period. 

10.4.3  Information  to  be  given  in  the  detail  specification 

a)  Severity  of  the  test. 

b)  Number  of  turns  on  the  mandrel  if  other  than  three. 

c)  Electrical  checks  made  immediately  after  conditioning  and  after  recovery  period  and  their 
requirements. 

d)  Whether  connectors  are  mated  or  unmated. 

10.5  Rapid  change  of  temperature 

10.5.1  Procedure 

The  test  shall  be  performed  in  accordance  with  9.4.4  of  lEC  61169-1.  Flexible  cable 
assemblies  shall  be  wound  on  a  mandrel  of  minimum  static  bending  radius.  The  number  of  full 
turns  shall  be  three,  unless  otherwise  stated  in  the  relevant  detail  specification. 

10.5.2  Requirements 

At  the  conclusion  of  the  recovery  period,  the  cable  assembly  shall  comply  with  the 
requirements  of  the  following  tests,  unless  otherwise  stated  in  the  relevant  detail  specification. 

a)  Insulation  resistance. 

b)  Voltage  proof 

c)  Insertion  loss. 

d)  Visual  inspection. 

Centre  contact  and  insulator  positions  shall  be  in  accordance  with  the  interface  dimensions. 
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10.5.3    Information  to  be  given  in  the  detail  specification 

a)  Minimum  and  maximum  temperature. 

b)  Number  of  turns  on  the  mandrel  if  other  than  three. 

c)  Final  tests  and  measurements  and  their  requirements. 

10.6  Solvents  and  contaminating  fluids 

10.6.1  Procedure 

The  test  shall  be  performed  in  accordance  with  9.7  of  lEC  611 69-1 . 

10.6.2  Requirements 

At    the    conclusion    of    the    recovery    period,    the    cable    assembly   shall    comply    with    the 
requirements  of  the  following  tests,  Unless  otherwise  stated  in  the  relevant  detail  specification. 

a)  Insulation  resistance. 

b)  Visual  inspection. 

c)  Insertion  loss. 

10.6.3  Information  to  be  given  in  the  detail  specification 

a)  Conditioning  fluids. 

b)  Drying  temperature,  if  different  from  70  °C. 

c)  Requirements  for  insulation  resistance  and  insertion  loss. 

d)  Whether  the  connectors  are  mated  or  unmated. 

10.7  Water  immersion 

10.7.1  Procedure 

Details  of  the  method  shall  be  given  in  the  relevant  detail  specification  and  shall  be  generally  in 
accordance  with  9.2.7  of  lEC  61169-1. 

10.7.2  Requirements 

At  the  conclusion  of  the  test  duration,  the  cable  assembly  shall  comply  with  the  requirements  of 
the  following  tests,  unless  otherwise  specified  in  the  relevant  detail  specification. 

a)  Insulation  resistance. 

b)  Insertion  loss. 

10.7.3  Information  to  be  given  in  the  detail  specification 

a)  Requirements  for  insulation  resistance  and  insertion  loss. 

b)  Whether  the  connectors  are  mated  or  unmated. 

10.8  Salt  mist  and  sulphur  dioxide  tests 

10.8.1    Procedure 

When  these  tests  are  required,  they  shall  be  selected  from  fEC  60068.  Severities  are  to  be 
given  in  the  relevant  detail  specification. 
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10.8.2    Requirements 


At  the  conclusion  of  the  recovery  period,  the  cable  assembly  shall  comply  with  the 
requirements  of  the  following  tests,  unless  otherwise  stated  in  the  relevant  detail  specification: 

a)  Insulation  resistance. 

b)  Visual  inspection. 

c)  Insertion  loss. 

10.8.3    Information  to  be  given  in  the  detail  specification 

a)  Requirements  for  insulation  resistance  and  insertion  loss. 

b)  Whether  the  connectors  are  mated  or  unmated. 

10.9    Dust  tests 

10.9.1  Object 

To  determine  whether  the  effects  of  exposure  to  dust  impair  the  operational  performance  of  the 
cable  assembly  and  in  particular  the  function  of  the  coupling  mechanism. 

10.9.2  Procedure 

Details  of  a  typical  test  cabinet  for  carrying  out  this  test  are  given  in  10.9.5.  The  dust  medium 
shall  be  fine  powdered  silica  as  detailed  in  10.9.5. 

The  dry  specimen(s)  with  connectors  mated  and  with  back-of-panel  portion  of  fixed  connectors 
and  free  ends  of  cable  protected,  when  appropriate,  against  ingress  of  dust  shall  be  placed  in 
the  cabinet  simulating  the  normal  operational  altitude.  (If  the  normal  operational  altitude  is 
indefinite,  the  specimen(s)  shall  be  positioned  in  the  altitude  most  likely  to  prove  adverse). 

No  relevant  part  of  any  specimen  shall  be  closer  than  150  mm  to  the  sides,  top  or  bottom  of  the 
cabinet  or  part  of  another  specimen  during  the  test. 

Each  test  cycle  shall  be  of  15  min  duration,  during  which  the  air  blast  shall  be  operated  for  the 
first  2  s  only. 

The  number  of  test  cycles  to  which  the  specimens  will  be  exposed  will  be  dependent  upon  the 
severity  of  exposure  to  dust  likely  to  be  met  in  service.  The  following  are  the  preferred  test 
severities: 

a)  Severe  dust  conditions:  20  cycles. 

b)  Moderate  dust  conditions:       10  cycles. 

c)  Slight  dust  conditions:  2  cycles. 

10.9.3  Requirements 

At  the  conclusion  of  the  last  cycle,  the  specimen(s)  shall  be  carefully  removed  from  the 
chamber  and  any  surplus  dust  removed  by  a  light  shaking  or  blowing.  Before  uncoupling  the 
connector,  any  measurements  required  by  the  detail  specification  to  check  for  deterioration  in 
performance  shall  be  made. 
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10.9.4  Information  to  be  given  in  the  detail  specification 

a)  Duration  of  test  cycle  if  other  than  15  min. 

b)  The  equivalent  altitude  if  other  than  that  covered  by  the  standard  atmospheric  conditions  for 
testing. 

n)    Nunnber  of  test  cycles. 

d)  Details  of  visual,  mechanical  and  electric  inspection  and  tests  required  at  the  conclusion  of 
the  conditioning  including  whether  a  special  tool  may  be  used  to  assist  uncoupling  of  mated 
connector. 

e)  Size  of  particles  to  be  chosen  from  6.1 .4.2  of  lEC  60068-2-68. 

10.9.5  Test  chamber 

The  cabinet  used  shall  be  based  on  the  typical  details  given  below.  The  essential  features  are: 

a)  A  dense  diffusion  of  the  dust  shall  be  achieved  within  2  s. 

b)  A  glass  observation  panel  incorporated  in  an  opening  door  (with  externally  hand-operated 
wiper). 

c)  Means  for  holding  the  specimens  in  the  cabinet  in  accordance  with  the  requirements  of  this 
specification  and  the  detail  specification. 

d)  There  shall  be  no  increase  in  air  pressure  within  the  cabinet  during  the  test  and  especially 
during  the  first  2  s  of  each  cycle. 

e)  The  test  chamber  temperature  shall  be  capable  of  being  raised  to  and  maintained  at  a 
temperature  of  35  °C  ±  2  °C  with  a  relative  humidity  not  exceeding  60  %.  It  shall  be 
adjustable  so  as  to  produce  a  dust  concentration  sufficient  to  deposit  25  g  ±  5  g  in  the 
measuring  device  (see  figure  8)  over  a  period  of  5  min. 

f)  Materials  used  for  the  construction  of  the  cabinet  shall  be  such  that  there  shall  be  no 
contamination  of  the  dust  by  foreign  matter. 

g)  Details  of  the  powdered  medium  to  be  as  follows."  dry  silica  with  grains  of  2,5  jim  to  50  ^m 
and  grains  of  50  jim  to  150  jxm  (fifty/fifty). 
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Figure  8  -  Dust  measuring  device 


10.10    Flammability 

10.10.1  Procedure 

The  test  shall  normally  be  carried  out  in  accordance  with  lEC  60332-1  on  a  finished  cable 
assembly.  Unless  otherwise  specified  in  the  detail  specification,  the  duration  of  flame 
application  shall  be  derived  from  the  formula  given  in  clause  7  of  lEC  60332-1.  In  case  of 
plastic  components  other  than  the  cable  itself,  each  one  shall  satisfy  the  requirements  of  the 
relevant  specification. 

10.10.2  Requirements 

a)  If  ignition  occurs,  the  cable  shall  not  continue  to  burn  for  more  than  15  s  after  removal  from 
the  flame. 

b)  At  no  time  during  the  test  shall  burning  particles  become  detached  from  the  cable. 

10.10.3  Information  to  be  given  in  tlie  detail  specification 

Any  deviation  from  the  standard  procedure. 
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11  Specialized  test  methods 

Specialized  test  methods,  applicable  to  a  specific  group  of  cable  assemblies  only^  shall  be 
specified  in  the  relevant  sectional  specification. 

12  Test  schedules 

Testing  schedules  shall  be  defined  in  sectional  and  relevant  detail  specifications. 

NOTE  -  Typical  sub-families  consist  of  RF  cable  assemblies  manufactured  from  a  specific  type  of  cable,  for 
example,  flexible  or  semi-rigid,  RF-connectors  of  an  lEC  standardized  or  proprietary  design,  and  having  specific 
characteristics,  for  example  precision  or  super-screened. 
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Annex  A 

(normative) 

Test  methods  for  insertion  loss  determination 


A.I     Purpose 

To  determine  the  insertion  loss  of  an  RF  cable  assembly. 

A.2    Test  methods 

Three  test  methods  for  the  determination  of  the  insertion  loss  of  an  RF  cable  assembly  are 
described  in  this  annex.  The  test  equipment  should  have  the  same  nominal  characteristic 
impedance  as  the'  cable  assembly  under  test.  If  this  is  not  possible,  test  methods  1  and  2, 
given  in  A.2.1  and  A.2. 2,  may  only  be  used  with  the  application  of  the  correction  formula  and 
procedures  given  in  clause  A.3. 

Test  method  3  is  only  suitable  for  RF  cable  assemblies  having  an  insertion  loss  smaller  than 
their  return  loss. 

Adapters  may  be  required  between  the  test  equipment  and  the  cable  assembly  under  test. 
These  shall  be  regarded  as  part  of  the  test  equipment  and  shall  be  left  in  the  circuit  when  Ihe 
cable  assembly  is  removed  as  part  of  the  test  procedure.  However,  should  a  cable  assembly 
have  connectors  such  that  the  adapters  cannot  be  coupled  together  when  the  cable  assembly 
is  removed,  one  or  more  of  the  adapters  may  be  left  on  the  cable  assembly.  In  this  case,  an 
allowance  for  the  adapter(s)  shall  be  made  in  the  relevant  detail  specification. 

A.2.1     Test  method  1 

A.2. 1.1     Procedure  for  inspection 

The  cable  assembly  is  tested  in  the  test  equipment  circuit  as  shown  in  figure  A.I . 
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Figure  A.1  -  Circuit  for  the  determination  of  insertion  loss 
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First  the  cable  assembly  is  either  replaced  by  the  link  of  known  loss  or  the  two  test  ports  are 
coupled  together  and  the  indicator  set  to  a  suitable  value  (i.e.  less, than  the  maximum).  The 
cable  assembly  is  inserted  between  the  test  ports  and  the  calibrated  attenuator  is  then  backed 
off  by  an  amount  equal  to  the  cable  assembly  limit,  less  the  known  loss  of  the  link  if  used.  The 
indicator  reading  shall  not  be  less  than  the  set  value.  This  ensures  that  the  insertion  loss  of  the 
cable  assembly  is  not  more  than  the  specified  value. 

A.2.1.2    Procedure  for  measurement 

The  cable  assembly  is  tested  in  the  test  equipment  circuit  as  shown  in  figure  A.1.  The  indicator 
is  set  to  a  suitable  value  (i.e.  less  than  the  maximum).  The  cable  assembly  is  then  removed 
and  the  indicator  reading  is  returned  to  the  set  value  using  the  calibrated  attenuator  and  if 
necessary  the  link  of  known  loss. 

A.2.1.3    Acceptance 

The  insertion  loss  of  the  cable  assembly  shall  be  no  greater  than  the  specified  value. 

A.2.1.4    Precautions 

a)  The  return  losses  at  the  two  test  ports  may  impair  measurement  and  shall  be  taken  into 
account  (see  clause  A. 3). 

b)  Care  shall  be  taken  to  ensure  that  too  much  power  does  not  damage  the  detector. 

c)  The  oscillator  shall  be  sufficiently  pure  or  filtered,  to  ensure  that  neither  harmonics  nor 
spurious  signals  compromise  the  tests. 

d)  See  clause  A.2  regarding  the  use  of  adapters. 
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A.2.2    Test  method  2 


This  test  method  may  be  used  for  cable  assemblies  having  the  same  nominal  characteristic 
impedance  as  the  test  equipment  (i.e.  for  high  return  loss  cases)  as  well  as  for  cable 
assemblies  having  different  nominal  characteristic  impedances  (i.e.  for  low  return  loss  cases). 

A.2.2. 1     Procedure 

The  test  circuit  is  shown  in  figure  A. 2  whereby  the  detector  V  is  connected  to  the  output  of  the 
directional  coupler  or  bridge  through  adapters  as  necessary. 

Depending  upon  the  test  port  return  losses,  calibration  is  made  either  by  amplitude  or  by 
amplitude  and  phase  (high  return  loss  requires  amplitjjde  calibration  only,  while  low  return  loss 
requires  amplitude  and  phase  calibration  in  accordance  with  clause  A.3).  The  cable  assembly 
is  inserted  between  the  output  of  the  directional  coupler  or  bridge  and  the  detector  V,  using 
adapters  if  necessary.  The  attenuation  is  determined  on  the  swept  amplitude  analyzer. 
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Figure  A.2  -  Circuit  for  the  determination  of  insertion  loss 

If  sufficient  power  is  available  or  if  there  is  sufficient  sensitivity  in  the  systems,  the  alternative 
circuit  shown  in  figure  A.3  may  be  used. 
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Figure  A.3  -  Alternative  circuit  for  the  determination  of  Insertion  loss 
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A.2.2.2    Acceptance 

The  insertion  loss  of  the  cable  assembly  shall  be  no  greater  than  that  specified. 

A.2.2.3    Precautions 

a)  The  return  losses  at  the  two  test  ports  may  impair  measurement  and  shall  be  taken  into 
account  (see  clause  A. 3).  in  particular,  an  attenuator  having  a  low  reflection  may  be 
required  in  front  of  the  detector  V. 

b)  The  calibration  of  the  system  shall  take  into  account  the  power  dependence  of  the  coupler. 

c)  The  oscillator  shall  be  sufficiently  pure  or  filtered,  to  ensure  that  neither  harmonics  nor 
spurious  signals  compromise  the  tests. 

d)  In  analogue-swept  systems  the  frequency  scan  rate  of  the  sweep  oscillator  shall  be 
sufficiently  slow  in  relation  to  the  amplitude  analyzer  response  to  obtain  an  accurate 
determination  of  the  insertion  loss,  in  particular,  it  shall  be  slow  enough  for  cable 
assemblies  in  which  there  are: 

1)  resonances,  which  can  be  very  sharp,  associated  with  structural  return  loss  in  the  cable 
assembly; 

2)  multiple  reflections  between  the  ends  of  the  cable  assembly  or  the  test  ports. 

e)  In  digitally  stepped  frequency  systems,  the  steps  shall  be  sufficiently  fine  for  an  accurate 
determination  of  the  insertion  loss,  in  particular,  they  shall  be  fine  enough  for  the  cases 
described  in  item  d). 

f)  See  clause  A. 2  regarding  the  use  of  adapters. 

A.2.3    Test  method  3 

A  double-pass  method  of  test  may  be  used  if  the  insertion  loss  of  the  cable  assembly  is  smaller 
than  its  return  loss  and  the  test  bandwidth  is  sufficient.  This  requirement  precludes  the  testing 
of  unmatched  cable  assemblies. 

A.2.3. 1     Procedure 

The  layout  of  the  test  circuit  is  shown  in  figure  A. 4. 
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Figure  A.4  -  Double-pass  circuit  for  the  determination  of  insertion  loss 
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Levels  for  V/R  at  0  dB  and  for  any  other  required  attenuation  are  established  over  the  required 
frequency  range  with  terminations  on  the  directional  coupler  port  or  adapters  as  follows: 

a)  short-circuit; 

b)  open-circuit. 

The  decibel  average  of  these  two  levels  a)  and  b)  shall  be  deemed  the  reference  level. 

The  cable  assembly  is  then  coupled  to  the  directional  coupler  using  adapters  as  necessary  and 
attenuation  levels  are  obtained  with  the  short-  and  open-circuit  terminations.  The  decibel 
average  of  the  two  plots  obtained  with  the  different  terminations  is  twice  the  insertion  loss  of 
the  cable  assembly  under  test. 

A.2.3.2    Acceptance 

The  insertion  loss  of  the  cable  assembly  shall  be  no  greater  than  the  specified  value. 

A.2.3.3     Precautions 

a)  The  return  loss  at  the  test  port  and  the  directivity  of  the  directional  coupler  or  the  apparent 
directivity  of  the  bridge  impair  the  measurement  and  shall  be  taken  into  account  (see 
clause  A. 3). 

b)  The  test  bandwidth  shall  be  sufficient  to  provide  confidence  in  averaging  plots. 

c)  The  calibration  of  the  system  shall  take  into  account  the  power  dependence  of  the  coupler. 

d)  The  oscillator  shall  be  sufficiently  pure  or  filtered,  to  ensure  that  neither  harmonics  nor 
spurious  signals  compromise  the  tests. 

e)  In  analogue-swept  systems,  the  frequency  scan  rate  of  the  sweep  oscillator  shall  be 
sufficiently  slow  in  relation  1o  the  amplitude  analyzer  response  to  obtain  an  accurate 
determination  of  the  insertion  loss.  In  particular,  it  shall  be  slow  enough  for  cable 
assemblies  in  which  there  are: 

1)  resonances,  which  can  be  very  sharp,  associated  with  structural  return  loss  in  the  cable 
assembly; 

2)  multiple  reflections  between  the  ends  of  the  cable  assembly  or  the  test  ports, 

f)  In  digitally  stepped  frequency  systems,  the  steps  shall  be  sufficiently  fine  for  an  accurate 
determination  of  the  insertion  loss.  In  particular  they  shall  be  fine  enough  for  the  cases 
described  in  item  e). 

g)  The  insertion  loss  of  the  cable  assembly  shall  permit  resolution  of  the  reflections  from  the 
cable  assembly  and  its  terminations. 

h)  In  open-circuit  tests,  radiation  from  the  connector  centre  contacts  shall  not  compromise 
accuracy.  If  necessary,  precision  open-circuit  terminations  (i.e.  shielded  or  closed-end 
open-circuit  terminations)  shall  be  used. 

j)     See  clause  A.2  regarding  the  use  of  adapters. 
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A.3    Correction  for  characteristic  impedance  differences 

When  the  characteristic  impedance  of  the  test  equipment  and  the  cable  assembly  differ,  test 
methods  1  and  2  may  be  used  with  the  following  correction  formula: 


A  =  A 


20  X  log 


(Zg+Zo) 


(2x^Z9XZo) 


20  X  log 


(2i  +  Zo) 


(2x^2gXZl) 


20  X  log 


^Zg+Zo      Zl  +  Zo 


where 

A      is  the  true  insertion  loss  qf  the  cable  assembly  under  test  (dB); 

a:     is  the  measured  insertion  loss  of  the  cable  assembly  (dB); 

Zg     is  the  nominal  output  impedance  of  the  generator's  Isolator/attenuator  (test  method  1)  or 
the  coupler  or  bridge  (test  method  2)  (Q); 

Zq    is  the  nominal  characteristic  impedance  of  the  cable  assembly  (Q); 

Zi     is  the  nominal  input  impedance  of  the  calibrated  attenuator  (test  method  1)  or  the  detector 
or  coupler/bridge  (test  method  2)  (Q); 

a      is  the  attenuation  constant  of  the  cable  assembly  (neper/m); 

^      is  the  phase  constant  of  the  cable  assembly  (radian/m); 

L       is  the  physical  length  of  the  cable  assembly  (m). 

When  the  attenuation  against  frequency  shows  a  consistent  ripple  resulting  from  the  multiple 
reflections  between  the  two  test  ports,  ^  may  be  obtained  from: 


i3  = 


;rxf 


A/x/. 

where 

A/     is  the  frequency  difference  between  either  two  successive  maxima  or  two  successive 
minima  in  the  attenuation  ripple  at  approximately  frequency  i. 

Further  to  this,  a  is  approximately  equal  to  a'  which  is  obtained  from: 


a  =  A/8,686/. 


neper/m 


However,  for  greater  accuracy,  this  formula  may  be  used  iteratively  by  substituting  a  for  a'  in 
the  above  equation. 
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Annex  B 

(informative) 


Measuring  methods  for  propagation  time 


Introduction 

Methods  for  both  long  and  short  cable  assemblies  are  needed.  For  long  cable  assemblies  a 
method  based  on  resonance  of  forward  and  backward  waves  is  recommended.  This  resonance 
method  is  described  in  clause  B.I.  For  short  cable  assemblies  the  time  domain  method 
described  in  clause  B.2  is  recommended. 


B.1     Resonance  method  for  propagation  time  measurement 

The  frequencies  f\  of  the  voltage  minima  at  the  near  end  of  a  short-circuited  cable  assembly 
and/or  the  frequencies  fj  of  the  voltage  maxima  of  an  open-circuited  cable  assembly  are 
measured.  The  frequency  of  the  first  maximum  or  minimum  is  designated  as  f^,  the  second  as 
^2,  etc. 


A  suitable  equipment  arrangement  is  given  in  figure  B.I . 


Sweep 
generator  1 
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Figure  B.1  -  Arrangement  of  test  equipment 

The  propagation  time  Tp  n  at  frequency  f\  or  fj  is  given  by  the  formula: 


'P,n 


fr. 


where  n-  /or/ 

NOTE  -  The  electrical  length  of  the  coupling  device  and  the  adapter  should  be  taken  into  account. 

The  accuracy  can  be  improved  by  taking  the  mean  values: 

f.  +  U 


fn  = 


'I  '  'i 
2 

J.     _  ^pl  +  ^pj 
'pn-        2 

where  n  =  i  =  j. 

For  best  accuracy  the  cable  shall   be  terminated  with   a  short-circuited   or  open-circuited 
connector  of  the  same  electrical  length. 
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At  other  than  the  above  resonance  frequencies,  the  following  formula  may  be  used.  The 
coefficients  are  determined  from  measurement  at  several  resonance  frequencies  f^. 

B.2    Time  domain  method  for  propagation  time  measurement 

For  a  short  or  very  short  cable  assembly  the  propagation  time  can  be  determined  by  the  time 
delay  of  an  echo  through  the  cable. 

A  time  domain  reflectometer  (TDR)  or  a  pulse  echo  test  set  can  be  used.  The  rise  time  of  the 
system  and  the  width  of  the  pulse  should  be  in  accordance  with  the  resolution  needed. 

The  measured  echo  delay  time  should  be  divided  by  a  factor  of  2  to  obtain  the  propagation  time 
of  the  cable  assembly.  Allowance  should  be  made  for  the  electrical  length  of  the  short-circuit  or 
open-circuit. 
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Annex  C 

(informative) 

Measurement  method  for  screening  effectiveness 


C.I     Introduction 

The  screening  effectiveness  of  a  coaxial  cable  assembly  is  determined  by  the  screening 
properties  of  its  cable,  its  connectors  and  the  joints  between  them.  The  transfer  impedance 
may  be  measured  by  the  line  injection  method  depicted  in  figure  C.1. 


rnmrnm 

En     P2n 


2tco1 


4CA 


P2f      ff 


Figure  C.1  -  Line  injection  test  circuit  for  coaxial  cable  assemblies 


Tn  = 


P2n 

Po 


T,=. 


f2j 

Po 


In  these  formulae,  Pq  is  the  power  input  to  the  cable  assembly;  P2n  and  P2f  are  the  measured 
powers  from  the  near  and  far  ends  of  the  cable  assembly,  respectively. 

When  Zf  =  0,  the  measured  coupling  transfer  functions  are: 


where  Zi2  =  V^iXZ2 


ZtCA 

2xzi2 


xSi(0 


Ztcol  +  Ztco2 
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Lg^ 


Figure  C.2  -  Schematic  transfer  functions  of  a  coaxial  cable  assembly 
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In  figure  C.2,  the  cable  is  electrically  long  above  frequency  fcrr  Tlw^onnectors  are  considered 
eleGtrically  short  over  the  whole  frequency  range  and  the  sum  of  their  transfer  impedances  is 
assumed  to  be  smaller  than  that  of  the  cable.  The  transfer  impedances  of  the  joints  are 
included  in  the  transfer  impedances  of  the  connectors. 

In  spite  of  the  fact  that  the  cable  is  electrically  long  at  higher  frequencies,  the  transfer 
impedances  can  be  added  together  without  taking  into  account  the  phase  shift  of  the  cable. 

In  practice,  the  magnitude  of  the  transfer  impedances  of  the  connectors  and  cable  create 
difficulties  in  both  describing  and  measuring  the  screening  effectiveness  of  the  complete  cable 
assembly  if: 

a)  the  transfer  impedances  of  the  connectors  dominate,  the  transfer  function  and  transfer 
impedance  of  a  cable  assembly  will  normally  increase  linearly  with  the  frequency;  or 

b)  the  transfer  impedance  of  the  cable  dominates,  the  linearly  increasing  transfer  function  has 
a  cut  off  frequency  fc  above  which  resonances  occur.  The  cut  off  frequencies  for  the  near 
and  far  end  transfer  functions  are  different  as  shown  in  figure  C.2. 

When  the  transfer  impedance  of  the  cable  dominates,  the  envelopes  (Env)  of  the  transfer 
functions  are: 


En  VI 


n- 


\Zf+z\ 


2xZi2X 


'cf  J 


where 


/■"  = 

J   cf 


^jer2±^|e7^ 


and      v±  = 


XTlL 


KXL 


-±±± 
Vf2    vr^ 


It  should  be  noted  that  both  the  effective  transfer  impedance  and  the  screening  attenuation 
include  the  effect  of  the  cable  length. 

In  the  formulae  above,  it  is  assumed  that  the  transfer  impedance  of  the  cable  is  always 
dominant. 

C.2    Test  method 

The  line  injection  method,  which  is  satisfactory  for  coaxial  cables,  can  also  be  used  for 
measuring  the  screening  effectiveness  of  a  coaxial  cable  assembly.  The  full  circuit  for  a  coaxial 
cable  assembly  is  given  in  figure  C.3. 

For  measurements  at  frequencies  above  100  MHz,  the  injection  circuit  needs  to  fulfil  three  well- 
defined  conditions: 

-  constant  characteristic  impedance  over  the  length  of  the  test  section; 

-  characteristic  impedance  matched  to  test  instruments;  and 

-  low  or  measurable  insertion  loss. 

For  the  construction  of  the  injection  line,  one  or  several  parallel  wires  may  be  used  with  both 
ends  of  all  wires  connected  to  the  central  conductors  of  the  coaxial  feeder  cables. 
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The  characteristic  impedance  of  the  injection  line  shall  be  equal  to  that  of  the  feeder  cables, 
the  generator  and  the  load. 

With  the  arrangement  described,  the  generator  and  matched  load  on  the  injection  circuit  may 
be  exchanged  to  perform  either  near  or  far  end  measurements,  i.e.  no  manipulation  of  the 
cable  assembly  under  test  is  required. 

The  full  details  related  to  this  test  method  are  given  in  clause  12  of  lEC  61196-1. 


A  is  the  cable  assembly  test  circuit  far  end  relative  to  input  at  D  (alternatively,  near  end  relative  to  input  at  C) 

B  is  the  cable  assembly  test  circuit  near  end  relative  to  input  at  D  (alternatively,  far  end  relative  to  input  at  C) 

C  is  the  injection  circuit  far  end  (alternatively,  near  end) 

D  is  the  injection  circuit  near  end  (alternatively,  far  end) 

X  is  the  cable  assembly  under  test 

d  is  the  screened  room  wall  with  well-screened  coaxial  feed-through 

G  is  the  generator  (synthesizer,  tracking  generator,  etc.) 

f  is  the  test  receiver  (spectrum  analyzer,  network  analyzer,  etc.) 

g  is  the  connection  to  injection  wires 

h  is  a  brass  tube  for  additional  screening  of  the  cables  fitted  to  the  cable  assembly  under  test 

i  are  injection  wire  feeder  cables  (length  approximately  0,5  m  each,  low  loss) 

k  is  the  feeder  cable  from  generator 

I  is  the  length  of  cable  assembly 

m  are  ferrite  rings  (length  of  each  block  approximately  100  mm) 

n  is  additional  screening  for  the  connection  between  screened  room  and  cable  assembly  under  test 

p  is  additional  screening  for  terminating  resistance  of  cable  assembly  under  test 

q  is  the  injection  lir>e 

Figure  C.3  -  Complete  installation  for  practical  screening  effectiveness  measuremen^ts 
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Annex  D 

(informative) 

Recommended  severities  for  environmental  tests 


D.1     Introduction  to  the  relationship  between  environmental  conditions 
and  severities  of  testing 

D.1.1     General 

The  purpose  of  environmental  engineering  is  to  render  the  product  and  the  environment 
compatible.  It  should  take  all  economic  and  technical  aspects  into  consideration  and  thereby 
choose  the  best  test  methods  and  correct  severities  for  the  evaluation  of  the  product's  ability  to 
withstand  the  environment.  A  test  program  for  the  product  is  defined  whereby  the  test 
sequence  together  with  the  test  methods  and  limits  are  specified. 

0.1.2     Environmental  conditions 

The  environmental  conditions  shall  be  evaluated  by  measurements  or  by  other  information 
available  so  that  statistically  accurate  characteristic  values  can  be  established  corresponding 
to  the  highest  possible  constraints.  Each  situation  has  an  environment  of  its  own,  ijut  it  is  not 
reasonable  to  prescribe  individual  products  having  slightly  different  withstand  properties  for 
each  individual  situation.  It  is  necessary  to  combine  these  environments  into  a  class  forming  an 
envelope  of  related  environments.  It  is  only  necessary  to  take  into  account  those  parameters 
that  influence  the  performance  of  the  product.  The  environment  shall  cover  all  the  conditions 
that  occur  during  the  life  of  the  product,  i.e.  storage,  transportation,  use  and  handling. 

D.1.3     Environmental  testing 

The  purpose  of  an  environmental  test  is  to  demonstrate  that  a  product  under  defined 
environmental  conditions  can  survive  without  permanent  failure  and  continue  to  function 
according  to  specification.  The  severity  of  the  test  to  be  selected  will  depend  on  the 
characteristic  values  obtained  for  the  parameters,  the  failure  mechanism,  the  ageing  factor  if 
known,  and  the  consequences  of  failure.  The  latter  will  have  been  studied  by  the  utilization  of 
the  particular  product  and  depends  on  its  application.  This  means  that  the  severity  of  the  test 
can  be  raised  or  lowered  according  to  the  criticality  of  the  product.  If  the  sampling  of  the 
product  suggests  wide  variations  in  its  ability  to  withstand  the  specified  environment,  the  level 
of  testing  should  be  increased.  If  the  distributions  of  environmental  constraints  and  the 
resistance  to  the  environment  of  a  lot  tested  are  suspected  to  partially  overlap,  the  test  levels 
can  be  raised  to  clarify  this  weakness. 

The  performance  requirements  should  also  be  considered.  Normal  performance  is  usually 
specified  for  all  primary  functions  but,  for  secondary  functions,  requirements  may  be  relaxed 
during  extreme  conditions  to  avoid  unnecessary  over-specification. 

An  environmental  test  may  be  performed  for  many  purposes.  In  this  generic  specification,  the 
environmental  tests  are  one  part  of  the  qualification  approval  tests.  In  this  case,  a  test  of 
resistance  to  the  environment  demonstrates  the  ability  of  the  product  to  function  under 
constraints  or  withstand  stated  constraints.  There  are,  however,  inherent  limitations  due  to  the 
fact  that  the  tests  are  usually  carried  out  on  a  few  samples. 
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The  results  give  protection  to  a  particular  design,  but  not  to  an  individual  product.  The 
successful  test  will  ensure  that  the  product,  as  a  type,  is  capable  of  withstanding  the  expected 
environments.  Different  kirrds  of  tests  and  severity  levels  are  necessary  for  product  reliability 
and  endurance. 


An  outline  of  the  action  needed  for  the  preparation  of  an  environnnental  test  specification  is 
given  in  figure  D.1. 
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Figure  D.1  -  Descrrption  of  action  rreeded  for  ttie  preparation  of 
the  environmental  test  specification 


D.2    Severities  for  environmerrtal  tests 

D.2.1     Vibration 

This  test  shall  be  carried  out  in  accordance  with  test  Fc  of  lEC  60068-2-6,  as  specified  in  9.3.3 
of  lEC  61169-1,  which  includes  details  on  continuity  monitoring  and  on  the  information  which 
should  be  given  in  the  relevant  sectional  and  detail  specifications, 
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The  vibration  severity  shall  be  defined  by  a  combination  of  three  parameters:  range  of 
frequency,  vibration  amplitude  and  duration  in  terms  of  the  number  of  cycles.  The  relevant 
specification  shall  select  the  appropriate  requirement  for  each  parameter  from  the  following 
recommended  values: 


Swept  frequency  range: 


Vibration  amplitude: 


10  Hz  to  150  Hz 
10  Hz  to  500  Hz 
10  Hz  to  2  000  Hz 


Vibration  amplitude  shall  be  specified  below  57  Hz  to  62  Hz  and  at  frequencies  higher  than 
acceleration  amplitude. 

Table  D.1  -  RelationsNp  between  displacement  and  acceleration 


Displacement  amplitude 

Acceleration  amplitude 

mm 

m/s^ 

9 

0,75 

98 

10 

1,0 

147 

15 

1,5 

196 

20 

Duration: 

Number  of  swept  cycles  in  each  axis:  2,  5,  10  or  20. 

D.2.2     Bump 

This  test  shall  be  carried  out  in  accordance  with  test  Eb  of  lEC  60068-2-29.  Unless  otherwise 
required  in  the  sectional  or  relevant  detail  specification,  one  of  the  following  recommended 
severities  shall  be  selected: 

Number  of  bumps:     1000  ±10 

D.2.3     Shock 

This  test  shall  be  carried  out  in  accordance  with  test  Ea  of  lEC  60068-2-27. 

Unless  otherwise  required  in  the  sectional  or  relevant  detail  specification,  one  of  the 
recommended  pulse  shapes  given  in  the  table  below  shall  be  selected.  The  shock  severity  is 
given  by  a  combination  of  the  peak  acceleration  and  the  duration  of  the  nominal  pulse. 

Table  D.2  -  Relationship  between  pea[<  acceleration  and  velocity  change 


Corresponding  velocity  change 

Peak  acceleration 

Corresponding 
duration  of  pulse 

Final  peak  saw 
tooth 

Half  sine 

Trapezoidal 

m/s^ 

g 

ms 

m/s 

m/s 

m/s 

147 

15 

11 

0,81 

1,03 

1,46 

294 

30 

18 

2,65 

3,37 

4,77 

490 

50 

11 

2,69 

3,43 

4,86 

981 

100 

6 

2,94 

3,74 

5,30 

4  900 

500 

1 

2,45 

3,12 

4,42 

14  700 

1  500 

0,5 

3,68 

4,88 

6,62 
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D.2.4    Climatic  sequence 


Unless. otherwise  required  in  the  sectional  or  relevant  detail  specification,  one  of  the  following 
recommended  severities  shall  be  selected: 

Low  temperature:  -40  °C  to  -55  °C 

High  temperature:  +70  "C,  +85  °C,  +125  °C,  +155  °C,  +200  "C 

Duration:  4,  10,  21  or  56  days 

D.2.5    Damp  heat,  steady  state 

This  test  shall  be  carried  out  in  accordance  with  test  Ca  of  lEC  60068-2-3. 

Unless  otherwise  required  in  the  sectional  or  relevant  detail  specification,  one  of  the  following 
recommended  severities  shall  be  selected: 

Duration:  4,  10,  21  or  56  days 

D.2.6    Rapid  change  of  temperature 

This  test  shall  be  carried  out  in  accordance  with  test  Nc  of  lEC  60068-2-14.  The  range  of 
temperatures  shallbe  selected  in  accordance  with  the  test  of  climatic  sequence. 

Velocity  of  change:  1  "C  +  0,2  °C/min 

Number  of  cycles:  2,  unless  otherwise  specified 

D.2.7    Salt  mist 

This  test  shall  be  carried  out  in  accordance  with  test  Ka  of  lEC  60068-2-1 1 .  The  duration  of  the 
test  shall  be  either  96  h  or  168  h. 

D.2.8    Sulphur  dioxide  test 

This  test  shall  be  carried  out  in  accordance  with  test  Kc  of  lEC  60068-2-42.  The  duration  of  the 
test  shall  be  of  four  days. 

D.2.9    Dust  test 

Under  consideration. 
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Annex  E 

(normative) 

Quality  assessment 


Introduction 

The  purpose  is  to  give  general  procedures  on  how  to  achieve  a  quality  assessment  for  RF 
cable  assemblies. 

According  to  3.1  of  lEC  60096-1  an  RF  cable  assembly  is  a  combination  of  a  cable  and 
connectors  with  specified  performance,  used  as  a  single  unit. 

The  cables  should  be  preferably  chosen  from  lEC  61196  and  the  connectors  from  lEC  61169, 
(see  clause  1 ,  note  1 ),  in  many  cases  they  will  be  customer-built  products. 

Quality  assurance  for  connectors  and  cables  is  described  in  lEC  61169  and  lEC  61196 
respectively  and  does  not  form  part  of  this  specification. 

E.1     Object 

This  part  of  the  generic  specification  for  radio  frequency  coaxial  cable  assemblies  specifies 
qualification  approval  and  capability  approval  procedures. 

E.2    General 

E.2.1     Related  documents 

See  clause  2. 

E.2.2    Standards  and  preferred  values 

Whenever  possible,  standards  and  preferred  values  according  to  this  generic  specification  and 
the  relevant  sectional  specification  shall  be  used. 

E.2.3    Marking  of  the  cable  assembly  and  packaging  (see  5.2) 

Unless  otherwise  specified  in  the  detail  specification  (DS)  or  customer  detail  specification 
(CDS)  each  cable  assembly  shall  be  marked  with  as  many  of  the  following  items,  as  space 
permits,  given  in  the  order  of  preference: 

-  type  number; 

-  lot  identification  and/or  date  code  and/or  serial  number; 

-  factory  identification  code; 

-  detail  specification  number. 

All  this  information  shall  be  marked  on  the  primary  package  of  the  cable  assemblies,  all 
markings  shall  be  legible  and  indelible. 
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E.2.4    Terminology 

E.2.4.1     Capability  manual  (CM) 

The  capability  manual  (CM)  of  a  manufacturer  is  a  complete  description  of  design  rules, 
manufacturer  processes  and  test  procedures  including  the  limits  and  the  verification 
procedures.  The  capability  manual  is  the  basic  document  for  granting  a  capability  approval. 

E.2.4. 2    Quality  manual  (QM) 

The  quality  manual  (QM)  describes  either  directly  or  by  reference  to  the  manufacturer's  internal 
documents,  the  procedures  used  by  the  manufacturer  to  ensure  conformity  of  his  products  with 
the  applicable  specifications.  It  is  needed  for  both  qualification  and  capability  approval. 

E.2.4. 3     Capability  qualifying  components  (CQCs) 

CQCs  are  test  specimens  specially  designed  or  taken  from  production,  used  for  verifying 
capability  limits  in  accordance  with  the  capability  manual  (CM). 

E.2.4.4    Primary  stage  of  manufacture 

The  primary  stage  of  manufacture  is  the  first  activity  under  the  control  of  the  manufacturer, 
according  to  the  capability  manual. 

E,3    Quality  assessment  procedures 

E.3.1     Procedures  for  qualification  approval 

E.3.1.1     Introduction 

Qualification  approval  is  appropriate  when  the  cable  assemblies  are  made  to  standard  patterns 
and  usually  in  continuous  production. 

Qualification  approval  can  only  be  achieved  for  existing  detail  specifications. 

The  relevant  specifications  state  the  requirements  for  the  qualification  approval  of  the  cable 
assembly  (test  schedule,  number  of  specimens,  number  of  defectives  permitted,  etc.). 

E.3.1. 2    How  to  obtain  qualification  approval 

To  obtain  qualification  approval  the  following  steps  shall  be  performed  : 

a)  Approval  of  the  manufacturer  on  the  basis  of  his  ability  to  produce  and  inspect  components 
in  conformance  with  the  specifications  and  the  agreed  rules  of  procedure,  limited  to 
specified  organisation  and  facilities,  verified  by  audits  on  QM  by  the  NSI  according  for 
instance  to  ISO  9001  or  ISO  9002. 

NOTE  -  A  valid  approval  according  to  the  relevant  ISO  9000  is  recognized. 

b)  Successful  completion  of  qualification  tests  usually  made  on  production  items  according  to 
the  relevant  specification. 
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E.3.1.3     How  to  maintain  qualification  approval 

To  maintain  a  qualification  approval  the  manufacturer  shall  comply  with  the  following  conditions 
to  the  satisfaction  of  the  NSI: 

a)  The  results  of  the  periodic  audits  by  the  NSI  at  intervals  no  greater  than  one  year  on  the 
quality  manual  shall  be  satisfactory. 

b)  The  delivered  products  shall  fulfil  the  quality  assurance  requirements. 

c)  An  inspection  of  the  current  production  is  carried  out  in  accordance  with  the  specifications. 
The  cable  assemblies  from  lots  which  do  not  fulfil  the  specifications  are  not  permitted  to  be 
delivered. 

d)  Successful  completion  of  periodic  tests  according  to  the  detail  specification. 

E.3.1.4     Modifications  likely  to  affect  qualification  approval 

These  shall  be  in  accordance  with  the  requirements  of  rules  of  procedure  in  11.4  of  lEC 
QC  001002-3. 

The  manufacturer  shall  report  to  the  NSI  any  technical  modifications,  including  changes  of 
place  of  manufacture,  which  could  affect  the  results  obtained  where  the  qualification  approval 
was  delivered. 

The  NSI  shall  then  decide  whether  it  is  necessary  to  repeat  all  or  some  of  the  qualification 
approval  tests  before  any  components  subject  to  the  modifications  are  delivered  under  the  system. 

The  NSI  shall,  as  a  part  of  its  surveillance,  ensure  that  the  reporting  of  modifications  has  tal<en 
place. 

E.3.2     Procedures  for  capability  approval 

E. 3.2.1     Introduction 

When  the  total  volume  of  cable  assemblies  being  manufactured  for  a  particular  customer  order 
is  less  than  the  quantity  of  assemblies  to  be  tested  for  a  capability  study  based  on  the 
manufacturer's  capability  manual,  then  the  capability  study  is  not  required  to  obtain  capability 
approval. 

As  capability  approval  is  process  orientated,  it  is  appropriate  when  the  cable  assembling 
technologies  are  fully  controlled  and  the  requirements  of  the  customers  with  respect  to  design 
variants  change  to  reflect  final  use. 

Capability  approval  is  valid  for  all  existing  and  future  detail  specifications  within  the  capability 
limits. 

The  capability  manual  states  the  requirements  for  the  capability  approval  of  all  cable 
assemblies  within  the  capability  limits. 

E. 3.2.2    How  to  obtain  a  capability  approval 

To  obtain  a  capability  approval,  the  following  steps  shall  be  performed: 

a)  Approval  of  the  manufacturer  on  the  basis  of  his  ability  to  produce  and  inspect  components 
according  to  the  specifications  and  the  agreed  rules  of  procedure,  limited  to  specified 
organisation  and  facilities  checked  by  audit  on  the  QM  by  the  NSI  according  to  ISO  9001  or 
ISO  9002. 

NOTE  -  A  valid  approval  according  to  the  relevant  ISO  9000  is  recognized. 

b)  Approval  of  the  manufacturer  on  the  basis  of  his  capability  manual  by  the  NSI. 

c)  Successful  completion  of  qualification  tests  on  CQCs  specified  by  the  chief  inspector 
according  to  the  CM  and  the  relevant  specifications. 
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E.3.2.3    How  to  maintain  a  capability  approval 


To  maintain  tine  capability  approval  tine  manufacturer  shall  comply  with  the  following  conditions 
to  the  satisfaction  of  the  NSI: 

a)  He  shall  give  evidence  that  the  capability  limits  stay  valid  by  periodic  testing  of  the  CQCs 
according  to  the  CIVI. 

b)  The  results  of  the  periodic  audits  on  the  QM  led  by  the  NSI  at  intervals  no  greater  than  one 
year  shall  be  satisfactory. 

c)  The  delivered  products  shall  fulfil  the  quality  assurance  requirements. 

d)  The  capability  manual  shall  be  continuously  updated. 

e)  The  register  of  the  associated  products  shall  be  kept  up1o  date. 

E.3.2.4    Procedure  for  reduction,  extension  or  change  of  capability 

Where  an  approved  manufacturer  wishes  to  reduce,  extend  or  change  the  domain  of  his 
capability,  it  is  the  responsibility  of  the  chief  inspector  to  decide  whether  the  reduction, 
extension  or  change  is  significant  or  not. 

Where  the  reduction,  extension  or  change  is  not  significant,  it  shall  be  recorded  by  the 
manufacturer  who  may  proceed  without  the  approval  of  the  NSI. 

Where  the  reduction,  extension  or  change  is  significant  the  manufacturer  shall  notify  the  NSI  in 
advance. 

The  results  of  the  tests  carried  out  to  demonstrate  the  effect  of  the  change  on  the  products 
shall  be  made  available  to  the  NSI. 

E.3.3     Quality  conformance  inspection 

After  qualification  approval  or  capability  approval  has  been  obtained,  the  manufacturer  is 
responsible  for  ensuring  that  no  technical  changes  likely  to  affect  the  approval  are  introduced 
for  the  products  without  re-approval,  and  that  the  quality  conformance  inspection  required  by 
the  specifications  is  carried  out  with  success. 

The  quality  conformance  inspection. is  divided  into  two  parts: 

a)  A  first  group  of  tests  that  is  carried  out  lot  by  lot  and  serves  to  accept  the  individual 
production  lots  that  it  is  based  on. 

b)  A  second  group  of  tests,  containing  the  time  consuming  and  more  expensive  tests,  that  are 
carried  out  on  a  periodic  basis. 

Under  qualification  approval,  the  full  test  programme  is  given  in  the  detail  specification. 
Under  capability -approval,  periodic  tests  shall  be  performed  on  CQCs  as  prescribed  in  the  CM. 

E.3.3.1     Formation  of  inspection  lots 

An  insp^ection  lot  may  be  formed  by  the  aggregation  of  several  production  lots,  provided  that: 

a)  The   production   lots   are   manufactured   under  essentially  the  same  conditions,   without 
significant  interruption. 

b)  All  the  production  lots  are  assembled  with  the  same  piece  parts. 
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E.3.3.2     Lot-by-lot  tests 

Lot-by-lot  tests  are  carried  out  on  each  inspection  lot. 

Generally,  lot-by-lot  tests  cover  the  visual  and  dimensional  inspections  and  the  principal 
characteristics  of  the  cable  assemblies. 

E.3.3:3     Periodic  tests 

Periodic  tests  are  carried  out  at  fixed  intervals  on  samples  taken  from  lots  which  have  already 
satisfied  the  tot-by-lot  tests  or  on  CQCs  in  case  of  capability  approval.  The  periodicity  and  the 
number  of  samples  are  given  in  DS. 

Generally,  the  periodic  tests  cover  structural  characteristics.  They  are  time  consuming  and 
rather  expensive. 

E.3.3.4    Release  or  rejection  of  lots 

This  shall  be  in  accordance  with  the  requirements  in  12.5  of  lEC  QC  001002-3. 

Unless  otherwise  stated  in  the  relevant  specification,  the  lots  shall  be  released  or  rejected  on 
the  basis  of  the  lot-by-lot  tests.  Normally  the  failure  of  the  sample  submitted  to  one  of  the 
periodic  tests  shall  entail  the  rejection  of  the  lot  from  which  the  sample  came. 

E.3.3.5     Procedure  in  the  event  of  failure  in  a  periodic  test 

This  shall  be  in  accordance  with  the  requirements  in  12.6  of  lEC  QC  0010J02-3. 

E.4    Capability  manual  and  approval 

E.4.1     Responsibilities 

It  is  the  responsibility  of  the  chief  inspector  to  access  the  capability  manual  as  well  as  to  select 
and  define  CQCs. 

To  assure  that  the  manufacturer's  organization,  processes  and  products  are  correctly 
documented  in  his  quality  and  capability  manuals  and  effectively  implemented  in  accordance 
with  the  requirements,  an  audit  shall  be  performed  under  the  responsibility  of  the  NSI. 

The  NSI  shall  verify  the  following  items: 

-  capability  manual; 

~  quality  assessment; 

-  organization; 

-  design  control; 

-  manufacturing  inspections; 

-  control  of  equipment  used  for  inspection,  measuring  and  testing; 

-  control  of  non-conforming  parts,  material,  products; 

-  handling,  storage  and  delivery; 

-  change  control, 

-  traceability. 
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E.4.2    Contents  of  the  capability  manual 
E.4.2.1     Object 

This  subclause  shall  give  the  range  of  specifications  covered  by  thejcapability  approval. 

E.4.2.2    List  of  revisions 

The  validation  of  an  updated  capability  manual  is  part  of  the  audit  procedure. 

Revisions  shall  be  identified  by  an  index  and  the  date.  When  a  revision  takes  place,  a  complete 
list  of  all  changes  shall  be  made  which  occurred  during  the  preceding  period. 

E.4.2.3     Related  documents 

The  capability  manual  shall  make  reference  to  all  mentioned  relevant  documents. 

E. 4.2.4    Capability  domain,  capability  limits  and  their  related  CQCs 

(see  tables  E.I,  E.2  and  E.3) 

This  section  shall  give  the  identification  of  the  domain  in  terms  of: 

a)  connectors; 

b)  cables; 

c)  main  assembly  techniques; 

d)  other  piece  parts  (sleeves,  caps,  armours,  etc.); 

e)  test  facilities. 

This  subclause  shall  also  give  a  reference  list  of  the  capability  limits  and  the  CQCs  chosen  to 
assess  these  limits  from  the  primary  stage  of  manufacture  to  the  final  product. 

E.4.2. 5    Flow  chart,  including  process  parameters  (see  table  E.4) 
This  section  shall  include: 

a)  General  flow  chart(s)  giving  the  full  sequence  of  manufacturing  and  inspection  processes, 
from  the  primary  stage  of  manufacture  to  the  delivery  and  the  corresponding  CQCs. 

b)  Working  instructions  and  inspection  procedures  for  all  processes  contained  in  the  flow 
chart,  generally  by  reference  to  in-h^ouse  documentation. 

c)  Flow  charts  for  CQCs. 

E.4.2. 6    Purchased  raw  materials  and  piece  parts 

This  sublcause  shall  identify  purchasing  specifications  for  the  raw  materials  and  piece  parts 
used  in  the  manufacturing  processes. 

E.4.2.7    Design  rules 

Unless  covered  by  quality  manual,  the  manufacturer's  design  rules  shall  be  stated  either 
directly  or  by  reference  to  the  manufacturer's  internal  documents. 
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E.4.2.8    Register  of  associated  products 

This  subclause  shall  give  the  list  of  products  which  are,  or  can  be,  delivered  under  capabilTty 
approval  generally  by  reference  to  an  annex. 

E.4.3    Criteria  for  capability  limits 

The  sectional  specifications  shall  preferably  give  guidance  for  capability  limits,  technology, 
processes,  performances  and  their  related  CQCs.  The  CM  may  include  one  or  several  sub- 
families from  one  or  several  sectional  specifications. 

Table  E.1  -  Example  of  capability  limits  for  cable  assemblies 


Technology 

Capability  domain 

Capability  limits 

Cable 

Flexible  (subfamily) 

Semi-rigid  (subfamily) 
Semi-flexible  (subfamily) 
Super-screened  (subfamily) 

Purchased  according  to  lEC  61196-XX  or  other 
standards  or  manufactured  according  to  processes 
described  in  the  CM  (see  table  E.2) 

Connectors 

Series  SMA,  N,  BNC,  etc. 
Customer-built 

Purchased  according  to  lEC  61169-YY,  lEC  60339 
or  other  standards,  or  manufactured  according  to 
processes  described  in  the  CM  (see  table  E.3) 

Other  piece  parts 

Sleeves,  armour,  etc. 

Assembly  techniques 

Crimping 
Soldering,  etc. 

Mechanical 

Electrical 

Environmental 

Test  group  Mn 
Eb  and/or  Eh 
Vc  and/or  Vv 

Table  E.2  -  Example  of  capability  limits  for  flexible  cables 


Inner  conductor 

Solid  wire  (range  of  diameters) 
Stranded  wire 
Plated  wire 

Insulation 

Extrusion  (function  of  the  material) 

Tape  lapping 

Sintering 

Outer  conductor 

Braid 

Foil  plus  braid 

Tape  lapping 

Jacl«et 

Braid 

Extrusion  (materials) 

Table  E.3  -  Example  of  capability  limits  for  connectors 


Slicing 

Molding 

CNC  machining 

Electroforming 

Electroerosion 

Embossing 

Plating,  etc. 
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In  this  case,  tables  E.2  and  E.3  have  been  combined  with  table  E.1  concerning  errvironmentai, 
mechanical  and  electrical  requirements. 

Table  E.4  -  Example  of  flow  chart  (see  E.4.2.5) 


Operations 

Limits 

CQC 

Specifications 

Cable  manufacture 

Purctiased  according 
to  lEC  61196-XX 

NA 

Purchasing  specification 
Incoming  inspection 

Connector  manufacture 

Purchased  according 
to  IEC61169-YY 

NA 

Purchasing  specification 
Incoming  inspection 

Cable  preparation 

Accuracy  2  mm 

CQC  n°  001 

Procedure  h°  1001 

Connector  crimping 

For  outer  cable  diameter 
5  mm  to  15  mm 

CQC  n°  002 

Procedure  n°  1002 

Connector  soldering 

For  Inner  cable  diameter 
of  0,5  mm  to  4  mm 

CQC  n°  003 

Procedure  n°  1003 

Tests  Eh,  Ez,  Mn,  Vt 

12,5  GHz; -40/125  °C 

CQC  n°  004 

Procedure  n°  1004 

Packaging 

Procedure  n°  1005 

49 


Bureau  of  Indian  Standards 

BIS  is  a  statutory  institution  established  under  the  Bureau  of  Indian  Standards  Act,  1986  to  promote 
harmonious  development  of  the  activities  of  standardization,  marking  and  quality  certification  of 
goods  and  attending  to  connected  matters  in  the  country. 

Copyright 

BIS  has  the  copyright  of  all  its  publications.  No  part  of  these  publications  may  be  reproduced  in  any 
form  without  the  prior  permission  in  writing  of  BIS.  This  does  not  preclude  the  free  use,  in  the  course 
of  implementing  the  standard,  of  necessary  details,  such  as  symbols  and  sizes,  type  or  grade 
designations.  Enquiries  relating  to  copyright  be  addressed  to  the  Director  (Publication),  BIS. 

Review  of  Indian  Standards 

Amendments  are  issued  to  standards  as  the  need  arises  on  the  basis  of  comments.  Standards  are  also 
reviewed  periodically;  a  standard  along  with  amendments  is  reaffirmed  when  such  review  indicates  that 
no  changes  are  needed;  if  the  review  indicates  that  changes  are  needed,  it  is  taken  up  for  revision. 
Users  of  Indian  Standards  should  ascertain  that  they  are  in  possession  of  the  latest  amendments  or 
edition  by  referring  to  the  latest  issue  of  'BIS  Catalogue'  and  'Standards:  Monthly  Additions'. 

This  Indian  Standard  has  been  developed  from  Doc:  No.  LTD  18  (1985). 

Amendments  Issued  Since  Publication 


Amend  No.  Date  of  Issue  Text  Affected 


BUREAU  OF  INDIAN  STANDARDS 
Headquarters: 

Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg,  New  Delhi  11 0002 

Telephones:  2323  01 31 ,  2323  3375,  2323  9402  website :  www.bis.org.in 

Regional  Offices:  Telephones 

Central      :  Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg  r  2323  761 7 

NEW  DELHI  110002  L 2323  3841 

Eastern     :  1/14  C.I.T.  Scheme  VII  M,  V.I. P.  Road,  Kankurgachi  r2337  8499,  2337  8561 

KOLKATA  700054  12337  8626,  2337  9120 

Northern    :  SCO  335-336,  Sector  34-A,  CHANDIGARH  160022  r  260  3843 

1260  9285 

Southern   :  C.I.T.  Campus,  IV  Cross  Road,  CHENNAI  600113  r2254  1216,  2254  1442 

12254  2519.2254  2315 

Western    :  Mahakalaya,  E9  MIDC,  Marol,  Andheri  (East)  r  2832  9295,  2832  7858 

MUMBAI  400093  \  2832  7891 ,  2832  7892 

Branches:  AHMEDABAD.  BANGALORE.  BHOPAL  BHUBANESHWAR.  COIMBATORE.  FARIDABAD. 
GHAZIABAD.  GUWAHATI.  HYDERABAD.  JAIPUR.  KANPUR.  LUCKNOW.  NAGPUR. 
NALAGARH.  PATNA.  PUNE.  RAJKOT  THIRUVANANTHAPURAM.  VISAKHAPATNAM. 


Printed  at  Simco  Printing  Press,  Delhi 


